OTAL CIRCULATION 
OF THIS ISSUE—919,000 
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0U,T00, CAN BE A MINDREADER ‘G3 
< Custmae GIFTS YOU CAN MAKE 


SIMPLE, EASY-TO-FOLLOW PLANS FOR MAKING A 
DOZEN TOYS AND GAMES. AND MANY OTHER 
ATTRACTIVE GIFTS 


AIR-WAR SECRETS 


AMAZING ARMY MOVIES DISCLOSE LITTLE- 
KNOWN TRICKS OF FLYING AND FIGHTING. 
SEE PAGE 114 


freer 


FULL-COLOR PIN-UP) 

THE NEW P-63 KINGCOBRA IN FLIGHT: © 

ALSO SCALE MODEL OF THE NEW 
MESSERSCHMITT 


FOR READING 
OVERHEAD DIALS / 


WHAT'S NEW IN INVENTIONS 


BEST AND LATEST WAR AND POSTWAR 
IDEAS, ILLUSTRATED SO YOU CAN 
COMPREHEND THEM 


IN THIS ISSUE: ALL THESE & 
MORE ~-THE IDEAS YOU NEED 


~ 


Learn Chemistry—in spare time at home— 
2 through this Amazing, New, Low Cost 
Saad é SELF-STUDY COURSE: ™ 


By CORNELIA T. SNELL, Ph.D., 
Consulting Chemist 

‘and FOSTER D. SNELL, Ph.D., 

Consulting Chemical Engineer 


ERE is a brand-new way to study chemistry, 
designed especially for the man who must 
learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a single chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, ‘to fix in your mind the knowl 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by your- 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
you are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 


Chemistry—the Study Ammonium and Lithium Phenols and Thelr 


of Matter ‘Compounds. Derivatives 
Symbols, Formulas Compounds of Aldehydes and Ketones 
‘Acids and Alkalies ‘Aluminum, Chromium Esters, Waxes and 
Nitrogen Compounds find Iron ‘Ethers 


Why Gold Har to'Be —Amenic, Antimony and Organic Dyes 
"Alioves fn Reduced Colors 


Radiogetive Elements Copper, Cadmium and 
Baden meer, Guam fal Plant Products 
Sainner Compounds Lead. "Bilter, Gold. and 


Garvanydrares Mercury ai Cums, Resins Simple experiments itustrate important 
Sodium and Potassium Petroleum Hydrocarbons 1d Balsams ‘industrial processes in chemistry. 
‘Salta ‘iconois synthetic Resins 


See Free Examination Coupon on Facing Page ——————> 


Great new industries are arising from the war-time applica 
tions of Chemistry—synthetic rubbers, aluminum and steel 
alloys, the many-purpose plastics, magic new drugs, amazing 
new fibers, fabries, methods—all vital to war, and destined to 
create thousands of after-war jobs for  chemically-trained 
men and women! And now, at last, here is an EASY, LOW. 
PRICED, ‘SELF-INSTRUCTION COURSE which will’ enable 
you to ket a te grasp of Chemistry now—and make 
Some of these ‘opportunities yours! 


No Previous Training in Science Needed! Four 
Inexpensive Books Teach You From A to Z! 
These books start from the most elementary facts and 
principles and build up your knowledge of modern, up-to- 
date chemistry on a sure foundation, The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical’ science as it is used 
today In research and manufacturing, From the first page 
to the last the knowledge and training you get can be used 
4s preparation for a job in any branch of the great and 

growing chemical Industries. 


BOOK |. Covers the Theory of Inorganle Chemistry. — goox 44), Covers Organle Chemistry, You get a 
HC Begins by sving you a thorough grounding in the Complete’ plcture of the chemlcal substances and 
asic fundamentals. You start ‘wi ie simplest eompounds originating in living organisms. It covers 
ubstances—water, ‘air, carbon dioxide—the simplest {he entire production of petroleums natural and a 


processes—combustion of fuels, the rusting of Iron, 
the transformation of olla into fate, It explains how thetic ‘rubbers, resins, dyes, drugs, foods, “sugar 


molecules are made of atoms, atoms of still smaller starches, fats, waxes, alcohol, proteins and vitamins, 
Particles; shows how to use this knowledge. It pre- This volume makes it easy for you to acquire by self- 
ents fully the nature of chemical elements, explains atudy a clearly-understood grasp of organic chem- 
the reactions by which they are combined into prod-  jatry. 


ucts vital in war and pes 


ty. Tells You AM About the Chemicals o 


00K 11, Explains Inorganic Compounds, You learn Commerce, You get full, practical reference data on 
fow'meiais are produced from thelr ores, the uses many thousands of chemical materials—all carefully 
or the pure metala and thelr alloys, thelt combin ‘chosen for thelr commercial importance, You get the 
ona with the non-metals. You wili find not only most important facts on each-composition, proper- 


chapters on tin, lead, nlekel, chromium, tron, 
fetc,, but also on chlorine, 

on, silicon, 

alloys, pigments, 
sulphuric and other acids, 
ganic materials that are ¢ 


1 onroane 
Examine the Complete ( Course FREE “FREE EXAMINATION COUPON 


‘New York 3, N.Y. 
Send me CHEMISTRY MADE EASY in 4 vol 
Unies. “Within 10 days 1 will either return the 


es z ih the. ota 
price Of $7.05. plus a few cents postage, is pat 

tir" you send $7495 payment in full with this order 
we ‘wilt pay® postage, Same return privilege.) 


ties, uses, relative costs, ete. And to help you find, 
Instantly, all the facts and figures in this great book 
Treetticrten. ,couatrosticn there is a remarkable Si-page index. Here is yori 

1d all the host o indispensable source book of facts about commercial 
sntial in industry. chemicals 


Send No Money—Just Coupen 


pin ater te ee eo. 

own hom ending a penny. Make ‘certain, that 

You can learn ‘Chemistry by ‘vourselt.. See “how skillfully 

hese authors have simplis who, 
must study without a. teach 

ions and problems (with answers) to check 

ind to Kain confidence. Send for these books 

free examination. At the end of 

that time you are entirely free to return them to us for full 

gredit Unless you have proved to your utmost. satisfaction 


wewweeed 


g 
3 
im 
. 


that you can’t ry from their pages. If you Name 
keep, them "you ‘need pay only $1.95 within 10 days and Piease Print 
$2.00 a" month ‘for three months thereafter, Mail the Address. 


coupon at once, as this offer may have to be withdrawn at 


any time, Zane Xo. 
(if any)... State 
D. VAN NOSTRAND COMPANY, INC. 
250 FOURTH AVENUE NEW YORK 3, N.Y. 
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hs big rush, 
os ips sei lines 
) this Christmas. 


Tt was a big rush last year. It may 
be even bigger this Christmas. 
So please help keep Long Distance 
lines clear for essential calls on 


December 24, 25 and 26. 


Py 


War still needs the wires—even 
on holidays. 
BELL TELEPHONE SYSTEM 


Biss of the tremendous demands of our 


Armed Forces and Lend-Lease for “Prestone” anti-freeze, there 
has been a reduced supply available for civilian use this season. 


The War Production Board, with the assistance of the Anti- 
Freeze Industry Advisory Committee, worked out a state allo- 
cation distribution plan for all types of anti-freeze this year. 
Under this arrangement there should be a sufficient supply 
of anti-freeze to go around. Yet, there may be many localities 
where “Prestone” brand anti-freeze is unavailable. 


“Prestone” anti-freeze has been the favored anti-freeze of 
motorists for year after year. One shot lasts all winter. It won't 
evaporate, boil away, or lose effectiveness through “foaming.” 
Protects against corrosion. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


‘The registered tx 
distinguish pro 


marks “Eveready” and "Prestone’ 


s of National Carbon Company, lac. 


PRESTONEZ<~ 
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The House 
of Many Doors 


Astaace 
EuECTRON 
Division it ‘ 


AYTHEON is truly a house of many doors . . . doors that 

ead to many research, engineering, and production groups 
which have made great contributions to the quality and quantity 
of electronic equipment and receiving and transmitting tubes now 
helping the armed forces. 
Today, behind these closed doors over 16,000 men and women 
are devoted to war work. Tomorrow, these doors 


will be wide open and through them will come 
new developments in all phases of electronics. R R AY E 0 N 


Tune in the Raytheon radio program: “MEET YOUR NAVY,” every Saturday wisht 
(ov the Blve Network Conzll your local mesexer Jor time wid sation 


Devoted te research and manstactre of comets slactronic equioment: ect: 
‘ng. transiting aod bearing a tubes: Wanaformers; and velage saber 
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That's the story of many of the more than 
OUT OF a million men who have received their hon- @A INTO 
orable discharges. If you are one of them, 
ou’re interested in stepping up your “fire 
ONE ARMY jovcc on the industrial front -vcontime ANOTHER 
ing as the service man’s partner in victory. 

You can do that with an I. C. S. Course. 
At the same time you improve your chances 
for success in tomorrow’s world . . . qualify 
as one of the seasoned leaders whose gui- 
dance will be needed by the boys coming 
back into industry after the war. 

As you know, I.C.S. is helping our 
Armed Forces train thousands of soldiers, 
sailors, marines and coast guards in skilled 
technical work. That’s in addition to our 
regular student body of 100,000. 

This wide range is made possible by 
courses tailored to fit the individual. In- 
cluded are many technical and business 
subjects of special interest to disabled vet- 
erans, Cost is low and there’s a discount 
for all demobilized veterans. You're in a 
class by yourself... and the experience 
acquired by I. C. S. in 53 years of vocational 
training is yours to draw upon. The coupon 
brings full information. 


BOX 7697-K, SCRANTON 9, PENNA, 
‘Without cost or obligation, please send me booklet and full particulars about the course before which I 
eloning and Electrica Q]EMe Drafing CShio Fitting Business 


Plumbing 
Steams Fitting 


“Dridah revdents vend coupon tol. © ae #2 Ringoesys Londen, We 
‘SPECIAL TUITION RATES FOR MEMBERS OF THE ARMED FORCES 
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FOUNDED 


POPULAR SCIENCE 


VOL. 145 NO. 6 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


CONTENTS / pecempen, 1944 


News 


You, Too, Can Be a Mindreader.. 67 
North America’s Diamond Field. 
Forging a Feather Pillow. 


“A Rugged Gun”—the BAR. 
Postwar Plane Contest Winner: 
Army Lands Planes by Radio 


P-63 Kingcobra Fighter... 
ling Mountain Airpo: 
Uses for tl rmy Ji 
Short Cuts in Plane Building. 
Carving Glass with Sand. 
Wonder Plane of the Pacific... 
Movies Teach Air-War Secrets... “4 
We're Shooting the Best... 
Painting with the Microscope. 
Robot Navigator Rides the Jeep.. 


tutemobiles 


Is Your Battery Up to Par! 


frome and Warkshap 


Three Colorful Action Toys 
Early American Grandfather Clock. 
Fast Games for Holiday Fun. 
Modeling the Messerschmitt 109G. 
Tuning Up Your Movie Camer 
Small Punch Press Does Hard Jol 
The Chemistry of the Halogens. 
Magnetism Reveals the Invisible... 


THE WINNER of first prize, non- 
ional class, in the big Popular 
You'd Like to Own” 
year-old Pfc, Don LeRoy 
USMC. He sketched 
“foxhole school” in the 
Pacific, where he went in with the 
leathernecks at Roi, Namur, and Sai- 
pan. His $1,000 War Bond prize will 
help him to realize his own postwar 
plan of going to college. 


EDITOR... . 4 « Charles Melendon 


AVIATION EDITOR. « 26 
HOME & WORKSHOP EDITOR. 
ART EDITOR... . «+ Carsten Gronde 


EDITORIAL ASSOCIATES: Fred 
news editor; Alden P. Armapno 
Horry Somvsls, Michele de Son! 
Volta Torrey, Fronk Rowsome, Jr., 
Ruth Wertphal, Edward F. Allen, Devon 
John G. Kingdon, Gold V. Sanders. 


ART ASSOCIATES; Stewart Rouse, William Patrick, 
‘Somvel Dukler, Evalyn Cooper. 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith, 


enue, New York 
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FOR YOUR POST-WAR 
FUTURE 


INVESTIGATE ACCOU NTANCY NOW! 


I the post-war confusion and job 
competition, one field holdsout un- 
usual opportunity to the ambitious man 
or woman who is willing to prepare now. 
Accounting—always a growing, good- 
paying profession—has expanded tremen- 
dously with the many governmental reg- 
ulations and taxes. It will expand even 
more as civilian business resumes. And 
because of the war fewer people than 
usual have prepared for it. 

If you are in earnest about your future 
career and willing to pay the price in 
earnest, sustained study, investigate 
Accounting. Get the facts about its re- 
quirements and its opportunities, the 
many different kinds of positions in it, its 


Name: 
sition 


present Pos! 
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place as a stepping stone to top executive 
positions or to a profitable business of 
your own, and how you can train for it. 

All these facts are in an interesting 
48-page booklet, ‘Accountancy, the Pro- 
fession That Pays,” which we have pre- 
pared out of 36 years of experience in 
helping thousands win success in this 
profession. It’s free—without cost or ob- 
ligation—and it will help you decide 
whether Accounting is an opportunity 
for you. 

But ask for it now. Get ahead of the 
crowd. For by deciding and starting your 
training quickly, you can be ready for 
success when V-day comes. 
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Meat 
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PROCESS 


PREVENTS CORROSION 


Pyroil protects cylinders and piston surfaces. 


REDUCES WEAR 


Pyroil improves the effectiveness of lubri- 
cation. 


PREVENTS SLUDGES 


Pyroil frees away sludges and reduces carbon 


formation. 

hess; SO 

t for Pyroil and-~ 
add Hfe to your car. ‘One'pit of Byroil taithe 
crankcase—and three ounces in the gasoline 


tank every 200 to 300 miles will help keep 
your car rolling along. 


Manufactured and Guaranteed by Pyroil 


Company 
W. V. KIDDER, Founder 


PYROIL 3st", 


1 PYROIL COMPANY, 933 Main St., LaCrosse, Wis. 


car to last and run properly. Please tell 
bout Pyroil and how it can accomplish 


933 Mal 


Coming Next Month 


FROM LINGERIE TO ROCKET GUNS, the 
list of uses to which modern plastics can be 
adapted is almost limitless. This article gives 
both a close-up and a long view of several new 
plastic materials, together with their present 
war applications and their probabilities for 
peacetime use. Exciting color photographs 
lustrate the most striking of the new develop- 
ments. 


“ANN’S” KISS costs thousands of Americ 
lives every year. “Ann” is the jungle fighters’ 
name for the female anopheles mosquito, carrier 
of the deadly malaria parasite. You ought to 
know about this dread disease, which is prev- 
alent in many parts of the world, and what is 
being done to curb it by preventive measures 
and new synthetic drugs, Here is the story, 
with illustrations in color. 


JAPAN'S LAST STAND at the portals of her 
island empire may be fought with superplanes 
now being secretly prepared. We know that the 
best Nipponese pilots are being held back for 
the last-ditch battle, and that Jap air power 
has a few more cards up its sleeve. An analysis 
of Japanese air strategy, and an appraisal of 
the enemy planes encountered so far in the 
Pacific, give a picture of what we'll meet as 
we approach the walls of Tokyo. 


AMERICA HAS LED THE WORLD 
ventions of basic importance—the grai 
vester, cotton gin, sewing machine, airplane, 
air brake, oil cracking, steamboat, rubber vul- 
canizing, and others. Read in next month's 

sue how these fundamentals of present world 
progress were evolved by their brilliant orig- 
inators. This is the first of two in 
that should make every United States citizen 
proud of his heritage. 


FARMERS HAVE DONE A GREAT JOB for 
America and her allies during the past three 
years under increasingly difficult circumstances, 
which have included the lack of new machinery. 
Did this get them down? No, they used their 

enuity, mechanical 
build, improvise, and repair what they already 
had or could collect from junk yards. You'll 
want to know what they did and how they did 
it. You may, by reading this article. 


ADD “STAGHOUND” TO DOGS OF WAR. 
It’s an American-built combination of a many- 
purpose high-speed tank and a reconnaissance 
car with a four-wheel drive. You've read about 
the achievements of this new war vehicle on 
the battlefield; here's a chance to build an ac- 
curate scale model of it. Complete plans and 
instructions, together with an exciting story of 
a typical feat of the Staghound. 
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5 million tools 
IN 1 PLANT! 


Five million tools, jigs, dies, fixtures, gauges 
and small tools aré needed by the machines 

lucing airplane engines in just one U.S. 
ty ‘Many of the machine tools had to be 
especially designed for the work to be done 
on this one job. That takes real knowledge 
and experience. 

‘The Tool Designing Course of the Interna- 
tional Correspondence Schools makes such ex- 
perience and knowledge available to you. The 
skill comes as you study in your spare time, 
prove and apply what you learn right on 
the job. 

Figures on the tools used in a single plant 
give some idea of the vast dimensions of the 
tool designing field. You know, too, that change 
and improvement is constantly going on, All 
that means demand for tool engineers. 

Manufacturing conversions will make the 
demand even greater. Now is the time to 
prepare for it—and assure yourself of @ solid, 
well-paid future, 

You can’t learn Tool Designing overnight. 
You can, by mailing the coupon, set yourself 
on the road to mastering this great profession, 


Air Conditioning and 


Givit Enginsering, 


‘Archt= 
Sectural and Mining Schools 


BOX 7698-K, SCRANTON 9, PENNA, 
‘Without cost or obligation, please send me booklet and full particulars about the course before which T have marked 


Business a 
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Rap Ariuntne 
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BE A SUCCESS IN RADIO 


Buliding t 
A.M. SIONAL GENERATO 


| Will Train You at Home 


Our 31st Yeor of Troining 


Men for Success in Rodio 


are, Graduatine. 
ee aiek us X 


raf 4 Stores 
3 


stam 
spare Time 


E 
5 Like These | 


Here’s a PRACTICAL way to learn ra- 
dio at home in spare time—to train 
for a good radio job, or to start your 
own spare time or full time radio 
service business! 


Many Beginners Soon Make $5, $10 

@ Week EXTRA in Spare Time 

Radio EXPERIENCE building 
dio Circuits with kits of standard 
part I send, You get solid KNOWLEDGE 
of Radio, Television, Electronic fundamen- 
tals from my easy-to-grasp lessons. You 
follow the same “50-50” method that has 
helped hundreds of beginners make $5, $10 
EXTRA a week in spare time while learn- 
ing and prepared them for full time 
Radio jobs at good pay 


You 
real Ri 


Future Looks Bright for Trained 
Radio Technicians and Operators 


The Radio Repair Business is booming. 
Pro e large and peacetime prospects 
are bright. Broadcasting Stations, Aviation 
Radio, Police Radio, Loudspeaker Systems, 
Radio Manufacturing all employ trained 
Radio men at good pay—and many of these 
fields have a big backlog of business built 
up during the war—plus opportunities to 
expand into new fields opened by wartime 
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You build this MEASURING 1 
STRUMENT’ yourself early Jn 

Course muse st for” practical Ra: 
‘Work gn neighborhood Radios to p 
Up EXTRA spare time money? 


developments. You may never see a time 
again when it will be s0 easy to get a start 
in Radio! 


Be Ready to Cash In on Jobs Coming 
with Television, Electronics 

Think of the NEW jobs that Television, 
Frequency Modulation, Electronics, other 
Radio Developments promise for the peac: 
time future. You have a real opportunity. 
T will train you to be ready to cash in when 
‘amazing wartime developments are released 
for unlimited peacetime use. 


64-Page Illustrated 
I will send you Free, a sample Lesson 
ting Acquainted with Receiver S 
to show you how practical it is to (ral 
Radio in spare time, And with it 1" 
my 64-page, illustrated book, “Wi 
Rewards in Radio" FREE. ‘It describes 
many fascinating jobs in Radio, tells how 
you can get started. No obligation—no 
Salesman will call. Just mail coupon in an 
envelope or paste it ona penny postal. 
1. E. SMITH, Prosident, Dept. 4NP3, National Radio 
Institute, Washington 9, D. 


My Radio Course Includes 
TELEVISION * ELECTRONICS 

FREQUENCY MODULATION 
‘Think of the NEW jobs that Televisic 


quency “Modulation, Bectronies 
Velopments will open after the 


ther 
Sear! will train 
ou to, be Feady to cash in when Victory ree 

ie Amazing Wartime developments for 


You build this 
SUPERHETERODYRE 
CIRCUIT that 
‘brings in local 
and distant 
Stations, You 
fet practical 
butting this set 
through fase 
‘atin tests) 


Sample Lesson 
64 Page Book 
BOTH FREE 


FREE LESSON 
Receiver 


keep tt 
{without obligation! 
Coupon NOW for" 3 


GET BOTW Siinien FREE 


sat, Dept. 4NPS 1 

NATIONAL RADIO INSTITUTE, Washington 9,0.¢, 
1 

1 


Mail me FREE, ¥ 
and 61-page book 
(No salesman will 


aple Lesson 
in Radio." 
ase write plainly.) 


Axe 
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What Strange 
Cosmic Power 
Influences Humans ? 


By wuar Riotrt does man presume that he is the chosen 
being of the universe and that the earth alone shapes his 
existence? In the infinite spaces above, tenanted by vast and magnif- © 
icent worlds, are Cosmic forces which influence the life of every 1 
mortal. As iron filings respond to the attraction of a magnet, so too, 
your acts are the result of an impelling influence upon your will. Just 
as the unseen Cosmic rays give the earth form and substance, 0 too, 
from the infinite reaches, an invisible subtle energy affects the thought 
processes of every human. Life itself bows to this strange universal 
force—why, then, should YOU not understand and COMMAND 
IT? You are like a pendulum either to be swung forward to happi- 
ness and the fulfillment of your dreams, or backward into discourage- 
ment and disillusionment. Why remain poised in a state of anxiety, 
uncertainty, and anticfpation? Learn to draw to yourself these 
Cosmic forces which will give your mind the creative impetus that 
will assure the end in life you seek. 


For You — A Gift Copy of the Sealed Book 


‘Not for the curious nor the skeptical, but for the modern man and 
woman the Rosicrucians, a progressive movement of thinking per- 
sons, offer a free, Sealed Book, telling how you may acquire the 
truth about these phenomenal Cosmic powers little understood today 
and which make for freedom and attainment in life. THis 1s THE 
Day Anp Ace or Mastery. Throw off the age-old custom of— 
“Tet life be as it may"—and learn to ereate it as you wish it 


The ROSICRUCIANS 


(AMORC) 
SAN JOSE. CALIFORNIA 


Book, which tll bow ay obtain tht 
arts about the Cove forces which tet 
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Assowurety NOT! THe ATLAS 
DYNAMIC TENSION system 
MAKES MUSCLES GROW 


BILL,vou sure HAVE A sweLe 
BUILD! DID YOU TRAIN FOR A 
LONG TIME ? 


Here's the Kind of 
MEN | Build ! 


Will You Let Me PROVE 
1 Can Make YOU a New Man? 


J DONT care how old or young you are, or how Only 15 Minutes a Day 


ashamed of your present physical condition you, My wettot- Si tar 
may be. If you can simply raise your arm and flex it a 
I can add SOLID MUSCLE to your bicey yes, on use le gy a tenting Oa, ne 


each arm—in double-quick time! Only 15 minutes a 
day—right in your own home—is all the time I ask 
of you! And there's no cost if I. fail. 

T'ean broaden your shoulders, strencthen your back. develop 
your whole muscular system INSIDE and OUTSIDE! 1 can 
add inches to your chest, xive yuu a vise-like grip. make those 
Texs of yours Tithe ‘and ‘powerful. I'can shoot new. strength 
into your old backbone, exercise those inner organs, help 
cram your body” so full of pep. vigor and red-blooded vitality 
that. you won't ‘feel there's even “standing room" left for Pas, ee 
weakness and that lazy feeling’ But betore { get through with 
yw Tit have your whole frame “measured” to a nice, new, — — a oo oor oo oe a Se a os 
Beautiful suit of muscle 


What's My Secret? 


“Dynamic Tension!” That's the ticket! The identical matural 


SaTALiny 


etme show 3 
“ee what I can do Tor 
"send for this book You 

ATLAS, Dept. IM, 115 
Sed Street, New York 10, X.Y 


115 East 23rd Street. New York 10, N. Y. 


‘our system of “Dymemie Tension’ witl 
eee te toe ar heathy sky oy 


method that I myself developed to change my body from the rrelomment. Se your free 
Srawny, skinny-chested. weakling Twas at 17 to my" present eriatina eaith asl Sent, po lee 
wrvelous physical specimens my way. T give you mo gadeets Nameseese 


Or contraptions fo foot with. When vou have learned to develo 
Your streneth through “Dynamic Tension™ you ean. laugh at 
Srtifcdal muscle-maters, ANT 
and multiply ‘double-quick into real, sold LIVE MUSCLE. 
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1 
ipet-man physique! Thousands of other fellows are becoming 
1 
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FREE RECORD 
\ OF INVENTION 


CLARENCE A. O'BRIEN 
& HARVEY B. JACOBSON 


REGISTERED PATENT ATTORNEYS 
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INVENTORS 


NOW Is the Time to AP 
PATENT and SELL Your Invention 


is the right time to patent your invention. Why? 
Because manufacturers everywhere presently engaged in war production are looking 
ahead to the future by buying up patent rights now, so they will have new and 
attractive items to make and sell for civilian consumption as soon as the war is 
over. This is what happened during and after the last war, Hence, the amart thing 
for yolu to do is to look ahead to the future too Protect your invention and,your 
ell by applying for a patent now, 


Patent Guide Shows What To Do 


Our “Patent Guide for the Inventor” answers many important quest 
ing Patents that iriventors constantly ask. It tells what facts, 

sketches, etc, are necessary to apply for a Patent; how to protec 
through dated and witnessed disclosure; how to do this AT ONC! 


Now, more than ever befo 


invention is probably patentable before filing fees need be paid: discusses costs 
involved and a practical way these can be paid ax the application progresses. It 
tells how some inventors secured financial backing. how many simple inventions 
have proved large commercial successes; how Patents covering improvements also 
can be profitably utilized and marketed; tells countless other facts of interest 


Why You Need Expert Assistance 


The Patent Laws were enacted for your benefit—to give you protection for the 
features of your invention which are Patentable. But these features must be 
legally and concisely set forth in the form of “claims.” This phase of the pro- 
cedure is so complex that the Patent Office advises the Inventor to engage a com: 
petent Registered Patent Attorney. We maintain a large stafl—carefully trained 
registered patent attorneys—expert draftsmen—experienced searchers—to serve you. 
We have been serving inventors for more than 20 years 


Take First Step Now 


With the Patent Guide you will receive also Free 
a “Record of Invention” form which will enable 
you at once to establish the date of your inven- 
tion, before you file your Patent application. ‘This 


CLARENCE A.OBRIEN 
€ HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY B, JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
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A Handbook of Usetut 
‘Tables 

Card Games 

How to Write Letters 

Arithmetic Self Taught 
‘Part I 

Arithmetic Self Taught 
Part 11 
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POPULAR SCIENCE 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. 
The first step toward inventive success—always is—and 
always has been, the application for a U. S. Patent. There 
is no other way to protect your invention in accordance 
with the laws of this country. 


; entors) who may ‘lay. claim to 
tant ste future may depend upon. it” Mail th 
foupon for’ our FREE Invention Record’ Blank and ‘New RI 
Book "roday? 


HOW WE SERVE YOU AS REG 
PATENT ATTORNEYS Tie U.S. Patent Office 
strongly recommends—unless the inventor is familiar with such 
hat he eimploy the services of a Registered Patent Attorney 
aration of his Patent Application. We are Registered 
ys fully qualified to represent you at the Patent Office 
have had long experience in studying hundreds of types of 
nitions. This gives us the ability to judge your invention and to 
he it accurately and convincingly in technical language, Tt 
Us the perception to center arguments upon those details of 
invention which, in our juiement, will be looked upon most 
ably by the Patent Office Examiner. 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Inv ‘and our 
FREE Invention Record Form—maybe this step will 
the way, to future security for you and your 
family. Act Today! 


McMORROW & BERMAN 
Patent Attorneys 
1424 Atlantic Building 
Washington 4, D. C. 
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AVENTIORS 


TO PROTECT THEIR 


Buy War Savings Bonds and Stamps regularly. 


Ss, 


Invention Record 


Know How Successful 
Inventors Protect and 
Sell Their Inventions 


fon yout 
How fo save steps in getting 
low we prepare your applical 
fation to the Potent Office 
nt_an improvement on 


‘hte. now. 
Howto obfain funds 19 patent and pro« 
‘mote your invention. 

How to find 9 buyer or backer for 
your Invention, 


ANAT 


Created dunng the war, the name “Cal-Aero” emerges symbolic ol 


So highest sanders ei Avaton Trening'” Having weed eve 
than 2800 plow and’ Sad ey So 
at the same time training of civilians for the 


LOCATED ON ITS OWN AlRPORT 
1M THE HEART OF THE AIRCRAFT INDUSTRY 
(GRAND CENTRAL AIR TERMINAL 


GLENDALE 1, CALIFORNIA 
(Los Angeles County) 


MAIL THIS COUPON TODAY! 


SCHOOL OF AERONAUTICS 
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“The Supreme 
Authority” 


IS WORTH WAITING FOR 


WEBSTER'S 


NEW INTERNATIONAL 


DEMAND is heavy DICTIONARY 


and paper ra- 
tioned but better to 

wait for your copy of the 
MERRIAM- Webster than 


the genuine Webster—the 
RIAM-Webster—identified by the circular trade-mark. 


ges, 
1 total of 600.000 entries—122,000 more than any other 
dictionary. Order now from’ your bookseller or sta- 
tioner. He will get your copy as soon as he can, 


G. & C. MERRIAM CO., SPRINGFIELD 2, MASS. 


Learn this 
Profitable 


Profession 


Money-Making Career Open 
to Men and Women, 18 to 50 


‘octors, ou 


tal, 
ra large fulltime 


ncn 


‘while they learn. Begin your training at coc 


Anatomy Charts & Booklet FREE 


rset el 
Broving ‘seniand 4 A atte 
‘Anatomy Charts 
FREE, postpaid. 
THE COLLEGE OF SWEDISH Mw. 
Dest, $70, 100 East Ohio St Chica 
Please send me FR : 
| atket"ssi"tamolete deta en Howe 


POPULAR SCIENCE 


SPRAYBERRY RADIO TRAINING 


~ TECHNICAL 
= KNOWLEDGE * 


SKILLED 


in 1, 


=a 


HERE'S THE ONE PRACTICAL WAY TO TRAIN FOR 


BIG EARNINGS AHEAD IN RADIO-ELECTRONICS & TELEVISION 
JUST OUT! FREE! 


dio Diagrams and Symbols” 


The offer I make you here ts the opportunity of a lite: 


Radio. You can't get lost. It gets the various sub- 
jects across in such a clear, simple way that you un- 
derstand and remember. 


Vl Show You a New, Fast Way to Test jou along 

Radio Sets Without Mfg. Equipment —es<ribing_ my Radio-Eiec- 
‘The very same Radio Parts T supply with your course 
for gaining. pre-experienee in Radio’ Repair work may 
be adapted through an exclusive Spraybetry wiring pro- 
cedure to serve for complete, fast, accurate Radio Re- 
celver trouble-shooting. Thus under Sprayberry methods & 
you do not have one cent of outlay for manufactured 


Prepares You for siness of Your Own 
or Good Radio J ivilian or Military. 
My training will give you the broad, fundamental prin- 
ciples so necessary as a background no matter which 
branch of Radio you wish to specialize in. I make it 
easy for you to learn Radio Set Repair and Installation 
Work. I teach you how to install and repair Electronic 
Equipment. If you enter the Army, Navy or Marines, 
my training will help you win higher rating and better 


ng wi ie will send 
FREE book 


Please rush) my les, of How 
Dio” ELECTRONICS and TELEY be 
‘AD RADIO DIAGRAMS and SYMBOLS” 
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“ELECTRONICS 


ZEARN BY DOING” 
RIGHT HERE IN THE 


suops oF C COYNE 


12 WEEKS 
TRAINING 

Train for a Good Job Now that 
Good Job 


Will Also Be 


Weekes ra pe 
REAL OPPORTUNITIES 
FOR THE RADIO TRAINED MAN 


yi is TN Cc 
mertence you Il nced in 
EE oi all nl they ao 


4,6 LEMS, Pres. Ratio ne ELECTRICAL SCHOOL 


Electranis Di. COY) 
Depen th intend 12-1 
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UTILITIES ENGINEERING INSTITUTE 
Dept. 312% 1314 W. Molden Ave. Chicago 14, 1M, 


| BRA W CARTOONS 


IG MONEY? 


Comput 
oon 


vanes Sis 


KUHN SCHOOL OF CARTOONING 


cats 


BOOKS FOUND FREE! 


What books do you want? 
Lowest market pice on at bots, He charge fr leating ol books. 
nD-FO°FIND or OUT-OF-PRINT 


SEARCHLIGHT BOOK CENTRE 22 East 17th New York City 3 


JUST OUT! NEW FROM COVER TO COVER! 
AUDELS 


and AIR CONDITIONING GUIDE 


“AUDELS REFRIGERATION & AIRCONDITIONING GUIDE." for ENGINEERS, SERVICEMEN, SHOPMEN AND USERS. 


> >t >t >t 


REFRIGERATION § 


4 Books in One: covering the basic principles, servicing, 4 good book is @ good friend! Here you will have at your 
Sheraton ond ronal fingers’ ends @ complete library in ONE VOLUME, the 
1, HOUSEHOLD REFRIGERATION necessary data you have been looking for on: MODERN 
2, SPECIAL REFRIGERATION UNITS UNITS, SYSTEMS AND MACHINES, REFRIGERANTS, includ~ 


ing Freon, Quick Freezing, Lockers, Woter Coolers and 
papper dill the lear ieaad areal Air Conditioning Systems, 1280 pages, 46 chapters all fully 


4 AIR CONDITIONING SYSTEMS illustroted and indexed for ready nce ond answers 
A gold mine of essential important facts to your questions. Size 4% x 6% x 134. Flexible covers. 


Ath to See It! 


pememees CUT HERE omen 


IMAIL ORDER 


THEO. AUDEL & CO.,49 W. 23 St.,New York 10,N.Y. 
Please mail me for 7 days’ free examination the 
Wbooks marked (X) below. I agree to mail $1 in 7 
[Says on each book or set ordered, and to further 
mail $1 a month on each book or set ordered until 

Ihave paid purchase price. 
If Lam not satisfied with GuidesIwill return them. 


AUDELS 
PP PPLE PEPPER SEE, 


EFRIGERATION 


and AIR CONDITIONING GUIDE 


MEERS 
2, 3, 4, 5, 6, 7 and 8 complete ae % 
“Answers on Practical ENGINEERING 
to ENGINEERS EXAMINATION 
WiniNG: DIAGRAMS: ene, 
Hendy Soau of PRACTICAL ELecTRLerTY 
Etbehmicae rower CaLcuLATIONS 


R 


peebereeel ¢ 


CTRO! 
Audels ELECTRIC Dictionary 
‘Audels RADIOMANS GUI . 
‘Audels NEW ELECTRIC LIBRAR' 
i, WV, V, WI, VEL, VEIL, IX, X, XI, X! 


/ 


1280 
PAGES 


TO GET THIS ASSISTANCE FOR $ 
YOURSELF MARK FIRST BOOK (0) AY S| 
ON MAIL ORDER COUPON Now. MF only “Eto 


‘THEO. AUDEL & CO., 49 W. 23 ST., NEW YORK 10, N.Y. 5 Employed by__ 
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Industry is in the market now for patents for 
products and to help speed production the min- 
ite Washington gives the signal. Yes... . 
nearly everyone Js anticipating a world of new 
machines, tools, gadgets, merchandise . . . 
eagerly looking forward to the very things you 
and other Inventors like you may be planning 

them. So, if you've got an idea for an in- 
vention, do something about it quick... before 
someone else, maybe miles away, witha simi- 
Tar idea, beats you to it. 


HEED THE ADVICE found in Rule 11 
ah RULES OF PRACTICE IN HE 
‘UNITED STATES PATENT 
Which saya ia part 
7s, iiay prosecute’ fits own ease, Dut 
fhe ia advised, untess’ familiar” with 
‘ich "matters. to. employ ‘a competent 
‘iomney of registered agent 
‘of patents depends largely 
iif ‘preparation of the 


of Patent 
ts those whom we serve. 


THESE FREE BOOKS Ba 
Point the way to SUCCESS /», 


PATENTPROTECTIONsnd WHEN Sage 
AMD HOW to SELL YOUR. INe 

VENTION’ tell, You exactly what 

Jou want {9 kRow About” patent 

rongest jostbie patent. nciude 

Htrongest joiaible patent. “inci 

Tig "Mechanical Movements that 

may be just what you eed to com= 


‘details of ‘your 
your inven 
Hon period. 


«They're Yours for the asking 
‘with no ‘strings attached, 


SEND FOR THEM TO! 


VICTOR 45. 
Evans & Co. 


Registered Patent Attorneys for Nearly 50 Years 

1 'P Merlin Building, Washington 6, D. C. 
Please send _me your books—"Patent Protection” 

1 iiittn Sid How co'Sen Your Invent 


1 
me 


a 


City and State. 
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B. S. Degree in 27 Months 
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| Sea aise sera 
BE A PERFUME DISTRIBUTO 


perfumes and 
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pi at Hot "American Scheel of Photography” 
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ARTISTS MAKE MONEY 


| Find out your abitity. Send name, age, occupation and 

for Free Vocational Art’ Test. 

ra ART STRUCTION. NC. 12146 ht mci. Map, Mi, 
(Formerly Federal Schools. 


wal 
Preis iota 
Evidence Of Lnventio’* form, without coat er obligation. 
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DeFOREST'S prepares you { 


fascinating. RadionElectronice’ Tent "Ch 


7PHE sast-moving Opportunity Field of Radio-Electronics 


needs many trained men! Let us show you how to set READ WHAT THESE 


ready to take advantage of the breaks—the ood jobs—the 
satisfying pay checks of today, and the bright postwar oppor- 
tuniieast fomorrow. Write for DeFOREST'S ig tree took DEFOREST MEN SAY! 
SNVICTORY FOR YOU!" “Let me say that since being on this job 
You see how you may cash-in on a field that includes FM. {,2y" many times expressed. the fact 
Communication Radio, Electronics, Broadcast Radio, 
‘Motion Picture Sound, Radio Sales and Service, or a Radio 
business of your own, 

‘You see how DeFOREST'S has helped many get their start 
in Radio-Electronics—helped them to good pay Jobs in one of 
ig industries—helped others to preferred 
military cla is with Higher ratings and better pay. 
Fielped others to full and part time sales and service businesses 
of their own. Mail the ‘coupon NOW—TODAY! See how — fioved’"~iiferd Tastar Au 


it et 
eee | VETERANS! 0 9 


DeFOREST'S can help YOU get started toward this fascinat.  PAtaresult of DeForest Train: 
ing work by means of its.eflective “A-B-C” Training Method ing. {vam doing ws i 
“In'your spare time, at home nce cant rage” be 

Been = Pe 


GET INTERESTING, LOOSE-LEAF LESSONS 


Something 
Rielly. Wiscon 


rate an Aviation 
tube Superhetero- 
‘device—aed- many 


dyne. Recel 
Other project 
“LEARN BY SEEING” MOVIES AT HOME 
You use a enuine DeVRY, Yémm, Motion Picture Pro- 
tor and Films to help you learn Radio taster 
io-Electronie action comes to lilet You see. Elect 


send me, your “VICTORY FOR 
YOU" Sook ana kit FOLDER, FREE 
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City. State.. 


DEFOREST’S SRAINING ING | oso ccs retro ntoration: 


1D Ia veteran of World War I, check here, 
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tut AERO TECH campus 


‘covers many acres and thousands of square fet of moder 
laboratories shops and classrooms. Many civilians and Serv- 
icemen received their start in aviation from here. 


s++TO VETERANS OR SERVICEMEN 
Expand your aviation knowledge by planning now co enroll 
in Aero Tech's special, advanced courses. This will insure 
Your post-war opportunities inthe new “aviation age,” which 
‘will require cratoed, alert men by the thousands. 


+++TO CIVILIANS AND WAR WORKERS 
You can do a better job in hasening victory by work 
In's Lon Angeles eel toduney Sad ag hore Tack 
Courses a the mame time. The trsieing is expecially aid out 
{or the postwar aviation era inveniguee this plane 


GREATLY EXPANDED COURSES 
requirements by airlines, service depots, feeder ties, 
the veed for ew types of aviation ‘trained mea. has 
wed many new couriey now offered by Aero Tech, Aivays 

‘minute, Acro Tech scp bead with special plans 
{Gr the “aviation age ofthe fore.” a 


monagemer 
‘Aero Tach thu 

{Nel experience on @ lead 
ing tos Angeles cirpert. 


Flying — oll types of primory, 
secondary and blind fying in 
traction for men ond women, 


GET COURSE BULLETINS NOW . . . 
Winter classes now forming 


priority on thei earers by aending Aero 
“Tech in the near ure. Send coupon for free 
bulletins NOW act today 


‘AERO INDUSTRIES TECHNICAL INSTITUTE 
Herbert W, Horley, President 
147 W. San Feenando Rd., Los Angeles 26 
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PACIFIC INDUSTRIAL RESEARCH BUREAU 
202 Studio Building, Pertiand 5, Oregon 


‘ACT TODAY 
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THE BOOK SUPPLY COMPANY, DEPT. 141 
564.566 West Monroe St. ‘Chicago 6, Ill. 


LIFE ON MARS 


wondered what life would be 


a 
One" dollar, 


Sie revesled “ay never before 

| FREE INSPECTION, 
DONALD LEI 

Terraca, Rms 


YR 
1412 Pasadena 6, Calif, 


REFRIGERATION 


sand improve all refrigerators. New large manual tells how. 
rts and pletares to help you. Only 81-00, postpaid. Money ack 
‘Supreme Publications, 0S. Kedsle Ave.s Chicago 1, Mle 
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Now YOU Can Lick Any 
UTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR's New AUTO REPAIR MANUAL ints, show you exactly WHAT 
shows you how to service and tise” y''ene Ur, §. Army, 
repair ANY part of ANY car! trade ana ‘echnical schon, 
everywhere, thousands of 
jo auto repair. job te too tough Sits servicemen. 
Moen you've got MoToR’® AUTO “M2 : 
HEPAIR MANUAL! YOU can ree 
pair anything from carburetor to 
TSAe Gp nitker todd and the joo Manual really te. TRY it-FHEE 
Inthe quick Indexand go to work! for 7 days! Learn first-hand how 
Cent, lustrated Instructions lead {t.68n pay for iteelf the first few 
you step by step, mes you us 
‘To make such an amazing book 
poreibien the engincerseator ot SEND NO MONEY 
Moto “itaggaine collected and 
broke. down" 160 official factory inatic 
shop manuals for you. spotted at 7-Day Free Examination 
the vital. repair information you a Sa 
heed, dove-talled it all together in- Just mall coupon below —seithowt 
{B,QNE handy, easy-to-understand brings your book, pay him noth- 
2 ing. First make it show you 
Ws Stnes Moneel Lit Tits the wreatest’thme-arer 
This BIG book—764 pages, 8x11 and work-saver. you" 
none, Bound im sturdy fabrics — gecn—recurn book in 7 days and 
Brings! you. nearly” 200,000 service, 


on Every Car Built Since 1935! 


‘Nearly 200,000 service and repair facts 
on all these makes: 


Cord Lincoln 
Crosley Zephyr 

Mercury 
"764 big pages; including $0 pag 
Duretor dext, charts, Il 


ip Chart: Valve Measurements; Com} 
sion. Presgure: Torque "Wrench Reading 


repair, adjustment, replacement, gay! Address: MoToR Book 
tune-up facts on every ear built Department, Desk 2P. 572 Starting Motor; Engine Clearances; Gen 
from 1986 to 1942. More than 1000 Madison Ave., New York 22, ator: Chuten & Brake Specification 

End Measurements, ete., Engines: Blectri 


cutaway photos, diagrams, draw. New York. 


Same FREE 7-Day Offer Applies on New 
MoToR’s TRUCK REPAIR MANUAL 


Cenees aR types Sadicn 
|Sintr gatos, Peelse 
3 in , and $1 monthly for 4 months, plus 35¢ delivery 
sca by Seana arts wid eal Fk a 
[CEE rape mean aa nct i) 


Se delivery 
will see 


Know sturdy 
ex i, 


Day. examination as. Auto 
Repair Manual. Check “bor 
in coupon ‘at right. 


Print Add 


aie Ne. 
cy. (Uf an) 
OEE Ss we 

(check, SLO.) ‘Same Today’ return-refun 
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4 WAYS To Be 


Your Own Boss! 


NOW, more than ever before, is the right time to 
start a small profitable business of your own 
or train yourself for a practical money-making 
trade in'which you can be independent. TODAY 
take your first step, without cost or obligation. 
Just mail coupon—and by return mail you will 
full information on the courses listed here. 


Learnat Home~InYourSpare Time 

root prosper 
higherrade oceupa- 
vn cain EARM WHILE YOU LEARN 


it Held for part-time work at hotme 


Practical Course in HOROLOGY 


eforabappy fa 


fury, WATCHMAKIN: 

INSPRUMENT WORK loa fo 

1° iMoney. beck Guarentes! 
HER icformation, “No-ot 


How topiek 
onl isone forevery Wi 


SELF-INSTRUCTION COURSE 
1 the practical side of r 
ent, ope 


ORK! Set up 


of your awnor Br 


84-lesson course on proved, tested, up- 
{o-dato, profitable methods Amazing 
of the best mail order 


how to keep it growin, 
Mtabte month after month. 


mire Fon Gompuere ocraics 0 
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af AIRCRAFT 
DRAFTSMAN 


LET RYAN TRAIN YOU FOR A 
LIFETIME CAREER IN AVIATION 
‘The airraft industry needs trained drafts- 
ren and engloeers NOW. Ryan's new Home 
Study Method 


Se 


Serstand, No experience necesary. Pay a8 You 
leara. Write today for FREE 34-page book.» 
"New Horizons of Opportunity.” Give age. 

RYAN AERONAUTICAL INSTITUTE 
6112 Lindbergh Feld, Sn Diego 1,Calil 


OF Atxonaunes 


“How to Make Money 
with Simple Cartoons 


A book everyone who likes to draw should have. 
It is free; no obligations. Simply address 


CARTOONISTS’ EXCHANGE 
Dept. 11412 Pleasant Hill, Ohio 


orem Leg SPECIAL CHRISTMAS OFFER] 
one) 


Co ere 


RADIO== 


nt to 3 years’ college radio 


Festa Sslesy EOE! hept. 503 Valparaize, tnd. 


STUDY AT HOME 


With A Chartered Educational Institution 


SUPPLY co. 


Pina, rings and emblems. Over 300 de 
signs. Finest quality. prices. 
Pine, 5c up. Write today for free cata 

Dept. O, Metal Arts Co., Rochester, N.Y. 


JOKE BOOKS (3t.1s 


‘The kind they ike, You will be both a. 
Riot and the Life of the Party with a set 
of (ose pocket ae Joke books. They ary 
Tul of atertainment, 

tpecia! axsociment of id books 


ey 


TREASURE NOVELTY CO. 
CD_72-5th Ave., Dept. 1412 N.Y. 11, N.Y. 


POPULAR SCIENCE 


NOW! Enjoy Learning to Speak 


SPANISH Home . 


ay) 


moan Se es | 


Sbeaking 


SENT ON 5 DAYS’ APPROVAL 


Free Book Describes Full Details 


way, when Spanish, the most im 
; portant foreign innguage inthe world 
ot weruenling with fan mean s0 much financial exin, gavel 
Textbooks instead of fosing time going and “oulfare] "Mchaumancia extn, travel 
fovand from a teacher, you leatm at whet’ the Corties wrethod an So ioe 
tommy relaxed’and'at caso in av itile Jou? You risk nothing 
SETS Tmimutes'n- day "Four teachers ty yr ae 
Hever lose, patience with you. There's teaching languntes sassesstuts for"ee 
ho one to hustle you or hold you back! $@Bchia# languages successfully tor 6 
The EASIEST Way to Learn 7%ht PSF ie as, done for thousands 
the EASIEST of All Languages! Without culigaton 
nd thle i the nent time to arn tt FEBS ytRE oUnOn 
“Spanish means greater so ZOU 4%; [Or YOU free 
anes too. Everyone should Seekick “the Corse 
Teast’ one foreign language. Shert-Gut.™ 


CORTINA ACADEMY 


Established In 1882 
Dept. 1212, 105 West 40th St, New York 18, N.Y. 
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(Check languageinwhichyouareinterested) 
O SPANISH CO FRENCH () GERMAN 
OITALIAN © ENGLISH 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 
In electrical maintenance and repair—and at top-notch wages? 
‘are you ready—with experience and ability—to cash in on it? 
Others are getting just t 

practicall—to handle the great variety of electrical maint 
Rance and repair work TODAY—from this well-known 
trleal library. "You can tool 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 


5 vols, 1826 pages, 1724 illustrations 
Gives you the “know-how” to tackle any wiring or motor 
Job, ‘books show you HOW—to install all types of motor 
yrator units—to inspect and repair 
fenerators—to diagnose motor and 
tre new windings for old cores—DC ai 
armature. windings—test induction motors. etc 


One 
Book ls full of trouble-shooting charts that show quickly 


symptoms, causes, specific remedies, etc 


Toke the first ste 


toward improving YOUR future— 
this coupon TODAY 


a back in" business 
social contacts? Wouldn't you like to be able to 


THROW AWAY YOUR GLASSES? 


im school, tn 


Scientific Bye Exercises have helped 
earsightedness, farsightedness, astiems 
Just "tired out eves! 


EXERCISE YOUR EYES SCIENTIFICALLY, AT HOME 


ed jae ayatem. Firat you check Your eyes math he Ww 
Snd eye testing Kit. ‘Then spend a few minutes every, 
the exercises that are fully illustrated in the book. Mark Your 

‘dally improvement on the chart that is included, 


MONEY BACK GUARANTEE 


fe Ross-Rehner System, including 
st and charts—profusely Iiustrat= 


‘one dollar today 


I] AIR-CONDITIONING 
and REFRIGERATION 


MILWAUKEE” scoot ci ENGINEER! 
S244 N. Bromtnay and East Sta 


Wis. 
INDIANA TECHNICAL COLLEGE 


LANGUAGE 
IS POWER 


+++Forge ahead, win special 
‘assignments, promotion, bet- 
ter job in globol peace ti 


opportunities through ability 
to speak a foreign languoge. 
MASTER A NEW LANGUAGE 
quickly, easily, correctly by 


LINGUAPHONE 


The world-famous Lingvophone Conversational 
Method brings voices of native teachers INTO YOUR 
OWN HOME. You learn the new language by 
LISTENING. It's amazingly simple; thousands have 
succeeded. 
HCME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 


LINGUAPHONE E. INSTITUTE 


LINGUAPHONE INSTITUTE, 

SBA RCA Bidg., New York 20, N. Y. 
‘Send me the FREE Linguaphone Book. 
Nome 

Addres 


‘chicago 37, tie 


ITALIAN ACCORDIONS 


HAND MADE, Very, eat. Lene pr 


PANYONE CAW FA LAANA AA 
poTHis |, 


An Important Message to 


Post-War Planners 


GET READY NOW 


For the Most Thrilling and Exciting 
Of All Hobbies-— Lionel Railroading 


If you are one of those men or boys who 
have their heart set on owning and operating a 
complete Lionel railroad system, there’s no rea- 
son at all for just sitting back and bemoaning the 
fact that Lionel Trains are not being made now 
and that you can’t buy any until the war is over. 
For there’s plenty of preliminary work to be done 
—and you can start doing it right now. Plan the 
track system you want for your trains. Construct 
the actual tables or benches you will need. Build 
the landscape scenery, the hills, valleys, moun- 


tains, tunnels. 


LIONEL 
TRAINS 
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You Can Do All 
This Preliminary Work NOW —This Year 


Get started now s0 your railroad will be ready for 
you can add 


you. It’s free. Mail the coupon and you'll get your 
copy—pronto. 


eee ee -- 


I The Lione! Corporation, Dept. & 1 
[15 Eon 26th Street 

[New fork 10, NY 1 
Frise rush me copy of the Lonel Rairod. ¥ 
H Planning Book. 1 
V Nome 

1 

U pdaress 

! Zone 

I cw. No. Stote 
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We Consider This Routine Stuff 
at Popular Science Monthly 


Ir A newspaper scoops its competitors by 
an hour or erybody on the staff, from 
the city editor to the copy boys, gets pretty 
chesty about it. What happens when a 
monthly magazine scoops the newspapers by 
a full 10 months? I ask this because on the 
cover of last February's Porutar Science 
there was a picture of a U.S. glider using a 
parachute brake. Here it is late October— 
nearly a year afterward—and I have just 
noticed in the newspapers a photograph of 
the same ship with the same device printed 
as up-to-the-minute news. It seems to me 
like you guys have got something to holler 
about.—E. K. J,, Philadelphia, Pa. 


What Seabees Talk About 
When They‘re Off Duty 


‘Reapers Say may be interested in the fol- 
lowing problem, which caused considerable 
discussion the other night. Is it possible for 
a free-falling body to rotate upon more than 
one axis? Some claim an object can rotate 
on all three axes; some say two; others say 
that all initial impulses will resolve into a 
single torque, with only one axis of rotation. 
Experiments with a pencil seem to indicate 
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The newspapers just published this photograph of a CG-4A glider using its 
10-foot drag parachute brake. P.S.M. cover picture showed i 10 months ago 


that at least two axes of rotation are possible. 
For the sake of the problem, a vacuum is 
assumed.—J. K. M., CM2/c, Port Hueneme, 
Calif. 


Here’s An Idea That Is 
Positively Revolutionary 


‘Wastep energy (of which S.P.T.'s letter in 
October on the squeal of a pig is an example) 
is costing this country millions of dollars 
every week. I have figured out a way to stop 
some of this waste, and it's not silly either. 
Many thousands of 
office buildings have 
revolving doors at 
their entrances, all 
turning as visitors 
enter and leave. So 
we'll simply gear up a 
generator to the door’s 
axis, lead in to a stor 
age battery, and ac- 
cumulate enough juice 
ta light up all the neon 
signs in the neighbor- 
hood. Of course, there 
may be a little extra 
drag for those who use 
the doors, but what 
people don’t know 
won't hurt them, and 
look at the coal we'd 
save—J. H. Van By 
Chicago, TM. 


Wire Chicken Fence Inspires 
Novel Traffic Plan 


Your article about postwar highways and 
the problems of preventing — congestion 
(P.S.M,, June ‘44, p. 75) set me thinking. I 
discarded multipie-level streets (expensive), 
the curlicued roads and ramps that cover 
half an acre or more, and even the standard 
gridiron street plan now used in cities every- 
where. I got my big idea from a chicken 
fence of hexagonal mesh. The drawing 
shows my conception of the plan in opera 
tion. With the conventional gridiron pat- 
tern, at every intersection there are three 
choices of direction; with this new plan, 
there are only two. 

“Streets” and “avi 
nues” are of four-lane 
width. To make a left 
turn, the motorist 
drives in the inner 
lane and, just after 
passing the intersec- 
tion, makes a U turn 
into the opposite inner 
lane. No traffic lanes 
ever cross; they just 
fork, either diverging 
or converging. Per- 
haps you can pass this 
idea on to someone who may make good use 
of it—W. B. R,, Atlanta, Tex. 


POPULAR SCIENCE 


Vox twice as good. Logelber/ 
_ROMA Le nes 


Makes Any Meat Taste 
Twice As Good! 


(© matter what meat you like best 
turkey, chicken, roast meats 


or chops... they all taste lots better, 
when you take a glass of delicious 
ROMA California Burgundy along 
' with them. ROMA wines are so good, 


many countries pay extra to import 


= them. But you can have them every 
a), ROMA Guna Wine indulePor, day... for only pennies « glass! Get 
DS St Bone 
e Bangi, Zinta a some today. If dealer is out of ROMA, 


ROMA WINE COMPANY. try again, soon. 


ABOVE ALL ELSE BUY BONDS! 


ROMA _Ofnerizas LongestSclling Wires! 
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-WEAREVER. | 


TELESCOPE PRECISION j 
is writing pen history. Why? | 
Is ic the 14-carat gold point? The exclusive"C-Flow” | 
feed? The distinctive beauty of the pen? Itis all these 


-something more besides. Experts rave about 
the hidden qualities of Wearever Zenith. They liken 


these to the precision standards required for a fine 
telescope—so exceptional is the new value, beauty, 
writing facility of your Wearever Zenith. Made by | 
David Kahn, Inc. (Established 1896) | 


Wearever Zenith Pen and 
Pencil Set in fine gift box 


$g7s 


Bathtub’s Contribution 
to Therapeutics 


I was interested in the first letter concern- 
ing the bathtub phenomenon, not so much 
from the standpoint of actual mathematics 
as from that of the use of the density of the 
water, or buoyancy, in the treatment of 
certain illnesses. According to Archimedes, 
a body will be lighter in water, therefore one 
immersed in water can perform acts that 
would be impossible in the open air, thereby 
using muscles that would not be used other- 
wise. Roughly, a man weighing 150 pounds 
would weigh only from six to 10 pounds in 
the water. (That last statement is not in- 
tended to be absolutely accurate.) Here in 
Hot Springs we are utilizing this principle 
in treating certain types of paralysis, ar- 
thritis, etc. in the therapeutic pools. This is 
being ‘done in many other places in this 
country. Any one with a bit of mechanical 
ability can think of many types of apparatus 
that will help the patient to use muscles that 
he has been unable to use before.—Dr. 
G. B. F,, Hot Springs National Park, Ark. 


Can Some Reader Solve 
Mystery of the Pink Cow?, 


I nave been a reader 
of P.S.M. for about six 
years but have never 
before felt it necessary 
to ask the master 
minds of Readers Say 
for their opinion on a 
problem. Here's some- 
thing that puzzles me: 
A cow stands outside 
in a rain for a while 
before being put in- 
ide a barn, When it 
is taken in, it is very 
wet, and the water drips off. For some 
peculiar reason this water is the same color 
as the cow. For example, we have two 
solid-red cows and one white one. The water 
that drops from the red cows has a reddish 
tint, and that from the white cow has a white 
tint! What I want to know is: what causes 
the cow to fade? No, I am not color-blind. 
L. C. W., Norton, Va. 


As one master mind to another, we're 
skeptical about that white “tint,” although 
the red intrigues us. If the animals were 
porkers, we'd ve tempted to refer to pig- 
mentation—Ed. 
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‘Sunday Afternoon on the Farm" painted by Rudolf Wetterau 


Home 


‘We turn our hearts towards home—all who've been far from 
it, whether on fighting fronts or home front—all who've worked 
at war as never before, and now need peace and leisure. May 
hhome be as sweet as ever! 


Perhaps you are one of those to whom the fragra 
pipe of tobacco, and the time to enjoy it, are a 

as home—in fact, part of it. 

You'll find the same fine, fragrant flavor that you always liked, 
in Kaywoodie Pipes—it hasn't changed, and it won't. The 
‘world’s finest briar to smoke tobacco in, and the knowledge of 
how to handle it are the reasons for that distinctive “Kaywoodie 
Flavor!” 


of a good 
indispensable 


Many Kaywoodtes go direct to our fighting. men — 
plea¥e be patient if your dealer. temparorily cont 
fupply your illustrated here it Flame Grain Koy 
woadle "Bulldog" Shope, No. 128 — $10 


© 194 


Kaywoodies remain the same—made today of the same fine 
Mediterranean briar as two years ago, or 10 years ago, or any 
time since the originators of this business started, in 1851. The 
pipes are cut, seasoned, and finished with the same indispensable 
care. 

‘Your Kaywoodie, aged and tempered to handle tobacco, yields 
the mildest, coolest, most delicious smoke you ever enjoyed, A 
pipe, like a home, must grow slowly, and well—the briar is a 
natural product, and it cannot be hurried. 


‘We believe that our Kaywoodie Pipes provide one of the pleas- 
antest, most agreeable and worthwhile experiences in life. That's 
the way we make ‘em—worth having in your home. 


War Bonds 
come first 


Foywoudie Comoony, New York ond london 
630 Fith Avenve, New York 20, N. ¥. 


OUT OF THE ATTIC... 


This is only part of the story of the role played 
by amateur radio in extending the lines of vic- 
tory around the world. It is a long, exciting and 
strictly American story. Before the war the ama- 
teur used to love to sit in his attic and talk to 
fellow enthusiasts on the other side of the globe. 
But long before war came he got out of the 
attic and began to use his special skills, his in- 
ventive genius to help establish wartime com- 
munications. The amateur radio expert found 
an especially valuable place in the ranks of the 
AACS—Army Airways Communications System. 
This group by the end of 1943 had established 
600,000 circuit miles in 48 states and 52 foreiga 
countries. It maintained vital communications 
over 100,000 miles of airways. Hundreds of 
millions of dollars worth of aircraft and tens of 


For radio equi 
with the limits of 


THE HALLICRAFTERS CO, MANUFACTURERS OF RADIO 


re 


that won't be satisfie: 
pre-war world, for radio 
that will go places and do things hitherto un- 
dreamed of and unchoried—look to Holli- 
crafters, builders of the rodio men's rodio. 


hallicrafte 


Sai 
“ers AROUND THE WORLD! 


thousands of lives have been guarded by the far- 
flung safety and navigation facilities of the AACS. 

Ivis officially acknowledged that the technical 
and operating leadership of this great group 
has come from amateur circles. Hundreds of 
their unsung heroes are licensed amateur radio 
operators. These are the anonymous workers on 
the radio front who should share some of the 
praise given to Edison, Bell, Marconi and the 
other giants of communications. Long before 
the war Hallicrafters served these exacting tech- 
nicians with the best possible equipment. Halli- 
crafters sets were developed in the great testing 
grounds of amateur radio. They have served an 

«tic apprenticeship” and have come out of the 
attic to go around the world with victorious 
Allied armies. 


BUY 4 WAR BOND TODAY} 


PS RADIO 
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Nose Dive Into Realm of 
Psychic Phenomena 


I Wout like to have a brief explanation of 
the functioning of a Ouija board. I realize 
that one “influences” the answers consider- 
ably. Please try to give me an answer, even 
if the thing may be an unscientific gadget — 
R, B, McC,, Fort Benning, Ga. 


There are several schools of thought on the 
Ouija. One maintains that it is merely a toy 
for gullible persons who kid themselves into 
believing that they receive messages throu 
it; another that, although perhaps there is 
something in it for 
the psychically in- 
clined, it has not per- 
formed in any well- 
‘authenticated —in- 
stance, Others call 
attention to the deri- 
vation of the name 
(oui, French for 
“yes” and ja, Ger- 
man for “yes”), and 
dismiss it as simply 
an inanimate yes 
‘man—Ed, 


He Teaches Mathematical 
Wizard His Numbers 


Pueast tell* Commander Aiken, of robot 
mathematical fame (P.S.M., Oct. ‘44, p. 86), 
that he may call the 23-figure number: 12 
sextillion, 743 quintillion, 287 quadrillion, 341 
trillion, 45 billion, 502 million, 372 thousand, 
and 98.—W. J. B., Coshocton, Ohio. 


Why should he be bothered with such a 
detail when the robot could multiply that 
number by itself, extract its cube root, or 
figure the value of = to 700 decimal places, by 
‘merely moving a few dials? Incidentally, 
you're right about the name of the number, 
W. J. B., but we suspect that Commander 
Aiken could have figured it out if he had 
put his mind to it—Ed. 


What Was Good Enough for Eve 
Is Good Enough for Us 


Now that they’re making artificial finger- 
print stain (P.S.M., Nov. ’44, p. 130), why 
doesn't some bright chemist work out a 
formula for synthetic saliva for polishing 
pushcart apples?—D. M., Utica, N. Y. 
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Can Start on a Shoestring? 


EW 32 page booklet “Opportuni- 

ties for Limited Capital” points out 
several very profitable businesses you 
can launch in your own community 
with as little as $1500! No plant, ma- 
chinery, merchandise or skilled’ help 
needed, 

You'll find other promising small 
business openings in “Opportunities” 
new service feature in FORBES, The 
Magazine of Sound Business Interpre- 
tation, twice each month. 

Return this ad with $3 for Special 
Offer of 2 whole years (48 issues) of 
FORBES (regular rate 1 year $4). 
FREE with this offer: booklet “Op- 
portunities for Limited Capital” and 
“Your Place in the Post-War World” 
—64 page book surveying 14 war born 
industries that will need workers, dis- 
tributors, salesmen and capital ‘after 
the war. Address Dept. B-24, 
FORBES mrovazters roe 

NEW BUSINESS IDEAS 
120 Fifth Avenue, New York 11, N. Y. 
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Easy on aid off, One size Ms 


652 Garfield Bivd., , 
‘Conade! Safety Supply Cony Toren 
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déPRACTICAL 


ELECTRIC LIBRARY 


AnswersYOUR y ’ 
QUESTIONS. 
WHAT EVERY 


ELECTRICIAN 


WANTS TO KNOW 


reg tral, 1 O.K. fil 
“obligation Unies Lam sated. 


. «to go to College? 
--or to enter a Profession? 


(Such as Accounting, Architecture, N 
Teockin 


,Embalming, Chlroped 


..or get an Office Position? 


MUST foish Hi 


‘time at howe, as 


emt aval 
(ollege precprofeason 
Standata. exis furnia 


Bing! 
terms” American School, Chicago, ext 18tf endorsed by ces 
torn Finlsh your high ‘school education NOW. Write TODAY! 


High School Course 
ELM CLUE, Many Finish in 2 


‘American School, Dept. H946, Drexel Ave. at S8thSt., Chicago37 
Gentlemen: Send me covering speetal traln~ 


G Selevmanstie 
‘Shipbulidiog 
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MATHEMATICS 


STUDY AT HOME 


i, is quickly recognized, and is gladly paid for. Now 
you can easly learn any branch of mathomatics at home in 
Your spare time by correspondence lessons. Send NOW for 
FREE catalog. 


AMERICAN INSTITUTE of MATHEMATICS 


yarn uindiaws 


Ee 
Sone rani 


abe Ridge building, 


re aE te 
ares Ses 
‘and address for free tal a 


3583, CLEVELAND, OHIO 


re Fronts and Ofer Windows. Ani 
Turnished. Umitation gold 


Motersizn Your Gun! Improve Your Seore! 


mat durable grips made. Positively un- 


Hecke SE eal Wetton Sundard 
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‘SPORTS, INC.,(Mfrs.) 2850. Clark St, Dept.S-12, Chicago 14 


Free for Asthma 
During Winter 


If you suffer with those terrible attacks of Asthma when 
it ig Gold and damp: if raw, Wintry winds make you choke 
Very last; if restful 
struggle to breathe: if 
wiy wearing your life away, don't 
rontier Asthma Co, foF a free 
{rial of a remarkable method, No matter where you live oF 
whether you have any faith in any remedy under the Sun, 
fend for this free trial. if you have suffered for a lifetime 
gad trlea everything, you could tearn Of without reliet; even 
if'you ‘arg utterly discouraged, do not abandon hope but 
Send today for this tree trial, It will cost you nothing. 
‘adress 
Frontier Asthma Co. 
462 Niagara Street, 


459-N Frontier Bids. 
Buffalo 1, New York 
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REFRIGERATION 
MACHINERY 
pispLays 


SURGICAL 


CONDITIONING APPLIANCES 


MARINE auromorive 


Purstics are playing an increasingly important part in 
almost every industry—improving old products and 
creating new ones. That is why such a brilliant future 
is predicted for plastics in the postwar period—offering 
‘opportunities to farsighted men and women who know 
plastics. Now is the time for you to prepare for a 
career in this fast-growing field. 
LEARN AT HOME~You can learn plastics in your 
spare time at home without interrupting your present 
work, The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements. 
FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
, diagrams, pictures, Actual specimens of plastics 
us are furnished. A bi-weekly bulletin, “Plastics 
Trends,” keeps you posted on new developments. 
opt, P5-12, 122 €, and St., New York 37—Dept. PS 


Plastics Industries Technical Institute 
221 N. La Salle St., Dept. PS-12, Chicago ? 
Gentlemen: Please send me the booklec 


y, 221 N. La Sal 


SPECIAL RATES FOR SERVICE MEN 


Mail in Envelope of 
‘paste on penny postcard. 
“World of Plastics" and information 
‘on your training program. I understand there is absolutely no obligation, 


.-.Occupation.. . 


morons PRTinG 


rexrures vextmes 
DENTISTRY stores 


BUNDING KrrcHers 


UTENSHS. 
AIRCRAFT 


COMPREHENSIVE-—Learn the various phases of 
plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management. 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
great new industry. 


EXCLUSIVELY PLASTICS—The Plastics Institute is 
‘America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon 
sible positions in the plastics field. 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off! Mail today! 
Chicago 1—Dept. PS-12, 106 8. Alvarado, Los Ani 


Street. 
City. 
(Veterans: Check here for special information. 
OB sass 18s Cher hee fr paca Boon. 
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FREE BOOKLET 
Send For It Today! 
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REFRIGERATION 
and AIR CONDITIONING 


Your FUTURE 
Is Here 
Train NOW for @ Steady, 
Well-Paid Job or Busi- 
ness of Your Own. Vast 
‘War Expansion. 


There's a drastic shormage of trained 
men in this vital held right now. 
‘The indusery is desperate for skilled 
service mechanics to care for the 
more than 20,000,000 domestic and 
commercial refrigerators now in 
Use. Many more thousands of prop- 
erly tained men will be rea 
0 service the tremendous increase 
{in installations after the war. 
"Trade authorities foresee & vast 


You be among the eso land she ib, We wil ive you she 

fel raining you need, More thaa 400,000 men have received 

tring from us duriog the past 28 years. Fos the pase 

years, we have been training men and womea forthe Army and 

ivy exclusively under Goverament contract. 

We Will Train You At Home 

in your spare time, or ia our big Chicago shops, or combine 

both Methods: You seed no advanced schooling. Our unique, 

Hereumlined inscuctional system makes everything easy to arasD. 

{tis fascand thorough, designed to save the student's time an 

money. The coat buts few dollars ex month, and you do noe 

Commit yourself for any long period. Let us give You the facts with+ 

Sur any Obligation on your part. Write for full particulars today. 


INDUSTRIAL TRAINING INSTITUTE 
Dept. P2-M, 2130-58 Lawrence Avenue, Chicago 25, Illinois 


BE PREPARED FOR SICKNESS 
or ACCIDENT 


THIS HOSPITALIZATION 
PLAN COVERS ‘BOTH 


FOR SICKNESS OR ACCIDENT 
Wosptal Expenses pa, up to. 

FOR ACCIDEN 

Doctor Expense paid, up to 
Loss of Wages relmbersed, 
Less of Lite by Aceldent 
WAR COVERAGE AND EXTRA BENEFITS 
(aitdirth Expense pal 


‘You know how easy It ls to run Into. deb 
accldeat it Cader i arly Afar 


Pa sapaalabed . —" =| 


H as ated Lab eaigee 


Buy Wer Savings Bonds and Stamps regularly. 


tt ba Ghartared Education 


ise ata" aitd 


YOUR ABILITIES 
ANALYZED! 


Why continae to suffer the 

im ‘of these dsr 

taual remedies have: falled? 

about a new. trustworthy, modera, 

non-surgical treatment ‘method. This i 

Efpaimsent.ie "completely explgined in “the “Ball 
FREE Book. Write tod! 


BALL CLINIC, Dept. 5100, Exc 


New oe Saw_ 


‘OTTAWA, KANS. 
POPULAR SCIENCE 


Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


ee METHOD HOME TRAINING 


Learn by Doing! }:: 
Use real Radio ‘ 
Equipment Furnishe: 
with your Course 


SAVE 20-30% GAS! USE WATER! 
El LECTRI CAL nooks Sees teks soe 


Ordinary gas and an even flow of water vapor give Mic 
fest performance plus! Amazingly inexpensive! 
NO INVESTMENT—MAKE BI 


Preoare for terre post-war possibilitie 
FOR EXAMINATION ost-war ps 


fnciudes leense to install 
MODERN ELECTRICITY | 2/73 eae oar. 
INCLUDING RADIO 
$X LABORATORIES, INC. 
‘AND REFRIGERATI nee 4 


trated bookie complete information to Dep't. A. 


Blater Rt the stroke of an elected brash 
You cin electrovinte models snd 3 


4 
ready for 


EXTRA MONEY 
FoR YOU wittt 
ror Yt 


WARNER ELECTRIC £0.,360 N. 
[| Gentlemen: Send Free Samp! 


A HOBBY FOR ALL THE FAMILY 


Enjoy the thrill of making music yourself! Play alone, or with your family. It’s 
easy — it’s fun, Anyone who can whistle a tune can play a wind instrument! New 
teaching methods make learning faster. Modern, patented Conn features in mechan- 
ical and structural design help make playing easier. You can be playing tunes in only 
a few weeks! 

At present Conn facilities are devoted to precision manufacture of aerial and 
marine navigation instruments, vital to the wat effort. Before long, however, new 
Conn instruments will be produced which will be the finest band instruments that have 
ever been built! 

Plan now to make music your hobby—for your own and your family’s enjoyment, 


SEND FOR FREE BOOKLETS Parents—send for “Music, The Emotional Outlet for Youth.” 
‘Teen-agers—send for “Fun and Popularity Through Music.” See your local Conn dealer, or write 
direct to C. G. Conn, Lrd., Dept. 1232 Elkhart, Ind. Your copies will be sent without obligation, 


WORLD'S LARGEST MANUFACTURERS OF BAND INSTRUMENTS 
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look to... Youre Feteewe 
Be an AIRCRAFT INSTRUMENT TECHNICIAN 


Instrument Techaielan 
TOMORHOW ta the aireraft, Sir Uransport 


efor better 

FUTURE. through 
you are free to come to 
in 


cies here 
‘and envoll ia the resident xchool. 


Training for Veterans & Civilians Now 


AMERICAN scHooL oF 
RUMENTS 


owER TELESCOPE 
Pog mr dhe 


America’s biggest 10-Power 


ie objects. Brings 
times closer, 


Tescopes Spot aire 
‘aint ob. 


‘Boy Scouts Sailors Sports 
men, Kdeal for fights, al 
‘aries, aces and outdoor 
Events, Enjoy front row 
seats from way back. 


CLIP. AD AND MAIL 


form nib 
we will re 


‘foi ‘ 


Ce 
ILLINOIS MERCHANDIS! 
MART, Dept. 328-8, 500 N. DEARBORN ST., CHICAGO 10, ILL. 


Buy War Savings Bonds and Stamps regularly. 


| 
| 


WIN NEW FRIENDS 
INFLUENCE MORE PEOPLE 


INCREASE YOUR INCOME 

ARE YOU in a mental rut? DO YOU want to conquer your fears 
2nd develop more courage and self-confidence? DO YOU want 
a quick acting mind? DO YOU Want to win more people to 
Your way of thinking? DO YOU want to Increase your influ 
Thee, Your prestige, your abliity to get things done? BO YOU 
want o be # more entertaining conversationalist, 

Dersuasive speaker? DO YOU want to sell 

Your goods? Edward R. Lewis, well-known, Dy 

Relations Counselor has prepared a 

Course to help YOU achieve ail your desires. YOU receive 25 
fomblcte Leara-By-Doing Lessons in FFE 

ity DevELormel cl 


Know How To Supervise Others 


cenit abiNGOLN, EXTENSION INSTITUTE, IN 


Inventions Wanted 
Patented or Unpotented 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. C. 


TENTS 


AND TRADE MARKS 
@ C.A.SNOWECO. 


cintered P. 
Write tar Fr 
a7 


PATENTS 


PERSONAL SERVICE 


tnvent 


fra, write today for FRB copy.” Rarinered Patent Auloroer. 
LF. Randolph, 340-D Columbian Bidg., Washington, D.C. 


PATENT YOUR IDEAS 7 
er yn ere tna ome TOT a 
Feamer Member Esaniatne Corse 62 


U's Patent Office 


MEND THE HOLE for 
SPREADS on Uke better ries toogh 
overnight lene. Now-shid Water- 
rock, Won't come fquoronteed 


So-Lo‘ mm 


boys. Mognt wild eam 
ens tare than 86 years 


Hunters °°" Setsiicermy ance 


og will be THRILLED sod DELIGHTED. You learn QUICKLY, easly AT 


‘| sauirrela, 
,| aulre todays Kill fewer game birds. Double your tun an 


Fun — Fascination — Profit 


nd 20 easily learned in spare time, Wild-game ls growing scarcer, Hel 
isere i Steot ony PEW fine ang a ether aime rae MOUNT 
HEM f and hare MORE YON and PLEASURE than 


LEARNING MUSIC is hard 


To those who think 


first note of the music is 
“D." Following the dot- 
ted line to the keyboard 
you'll find “D" is the 
white key between thetwo 

ick keys near the mid- 
of the keyboard. Now 
below how you can 
yarn to play any instru- 
ment quickly and easily. 


sa Mount Birds 


Animals, Game-Heads, Fish, Pets, to Tan Skins 


Send the ( Coupon! 


Were cume paintyfncooponar marsi, 
win post ora 
ventas frou boone tay be 

Gulctiy” Beco” mewe Don't waits 
Somes. Bate your Bae 


Easy as A-B-C—COST LESS than 7c a day! 


‘@ Porhaps you think learning music is a tedious grind, It isn’t 
‘any longer! Long hours of practicing scales and monotonous 

‘You have no excuse for not getting started toward musical 
ood times now! For through an easy method you can now leart 
fo play right at home—without a teacher—forless than Te a day 


Learn to Play by Playing 


‘Tho lessons come to you by mall from the famous 001 of 
The Jess you by mail from the famous U.S. School of 


complete instructions, clear diagrams, and 
‘SUCCESS! 


play by playing real tunes by 
hote. First youare told how to 
doa thing. “Then a picture 


‘Confuse our method 
cay system claiming to 
teach ‘musle “by ar” or by 
trick methods. We teach you £0 
play only from real notes! 
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FREE! Print and Picture Sample. Our illustrated Free booklet 
End neni aga Plctures Same fey explain this Fema 
Method. So decide. wi rument ‘you want to. play 
Tail the coupon today. U, 8. School of Music, 812 Brunswick 
Bidg., New York 10, X.Y. 


SUCCESSFUL 467TH YEAR 
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Learn REFRIGERATION IOO SHAVES Fig 


and AIR-CONDITIONING 
MASTER HONE puts a pated 


ARE YOU HANDY WITH TOOLS? edge on used blades in 

Exoe tional opportunity for men of all ages up to 60. ids, Made of 5: pecial 
lemand for repair and service mechanics in both 

REFRIGERATION ond AIR-CONDITIONING iraate 

and will continue after the war. You can easily and 


— over a million sold. 


‘50¢ each postpaid in U.S. and Canada, or send 


a $1.00 for 3 (No COD's). Write for quantity prices. 
Learn to Be a Service Mechanic wisconsin ABRASIVE COMPANY, 529, Milwaukee 11, Wisconsin 
at Home or in Our Shops NEW! IDEAL NAVY XMAS GIFTS! 

Our practical, thorough course is easy to grasp and Grand “Sweetheart” Combination Gift! a. 


can be studied at home in your spare hours. No previous 
experience is needed. A common school eduction is 
ough. Learn how to start your own business with 
$50.00 worth of tools in garage or Desement. Open uy 
yur own shop or take a well paid job in this active fiel 
Write for free booklet 


the pin for HER...the ring for HIM 9//fi 
imiok hs 


START today. No obligati Tamers Mars: Represents 
your own | {0day. No obligation nant aS eNO ets 
REPAIR SHOP 


MAIL COUPON TODAY 


Send for FREE BOOKLET! 
| Mechanics Training School’ 


STUDY AT HOME for PERSONAL SUCCESS and 
ANGER ARO 
pn 


16. Michigan Ave.,Chicato te lke 
~" ELECTRIC WEATING ELEMENTS. NOW YOU CAN REPAIR THEM 


Sexe Nichrocite t= | 
alot ton a. 


___srere, 


MARMONY 
Success 


trock parte, 
mission speclalite, Describe needs, a 
9H) GUNNISON, CHICAGO 25, ILL. 


tng oar. aga onder that. srer ae Case POR No.1 MINIATURE 


oS) Rad had tts pier DUST MASK 


Meese sng mt eet 
mn ri est yo 
= Eig een mt 
Stace pete tyne werner ty 
owls" 100 Vaca eer ra 


Industry Ip clamoring for 
Thave dvaftsimen: forthe 
cH 


Resin now to tur spare hours into money. - s 
e'conmecting Link be jechanie and, an wt 


And Big Money in Spare Time, Too 


Bs pre zee w wees te ee eto 
rate 


3.6. FIELD & SON 


Fourse't. 
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Bibs. eee Asonenian 

}a— WORKSHO! OME USE 

SCREWS @ NUTS © BOLTS © WASHERS 

RIVETS @ SPRINGS @ BRACKETS @ MISC. 
(MORE THAN 1,000 PIECES 


vices for every practical use, Satisfaction guaranteed. Or- 
der now. | SPECIAL—2 assortments, over 2,000 


HUDSON TRADING CORPORATION 
The House of Handy Assortments 
0-161 West Mubbard St, Chicago 10, 


HANDY Rete | 98 


z = ie sy-INVENTION 


HAIR wave 


WANTED 


IDEAS, INVENTIONS 
FOR POST-WAR MANUFACTURE 


PEERLESS TOOL & ENGINEERING COMPA! 
‘Ritboura Avenue’ Snetee 


COMPLETE CONSERVATORY HOME STUDY COURS! 


(ait, COUPON NOW 
UNIVERSITY EXTENSION CONSERVATORY “"2Si"%2 fica 
fend for etalone and itastrated lesson for. ‘course, 
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In the Shops of Coyne 
Hisghen moe asec ding 66d t's @edtich i 

othe aeeeree 
pe a 
needed probably more in peace-time, Don't be one of 
ean ae ia eee aL eee 
Ppa a a 
Ege na be sentry bos ses oprvesleies Bias 
wee Tl tmchede caee coining Ts Tadaotsinl Bice 
Suswsseee 


"Job Help After Graduation 


Many, ambitious fellows do parttime work to hielp out 
with living expenses while tralning for bl@ opportunities 
in Electricity. If you need this part-time work, my em- 
loyment Manager will help you get its Also, 'Iifetime 
‘employment service after graduation. 


MM Finance Your Training 


If you are short of money T'll finance your training 
then you can take 12 months to complete small month 
tuition payments starting 60 days alter your 12 weeks 
training period is, 


Mail coupon NOW for my BIG, FRE 
BOOK called “Electricity —Gatews 
Opportunity! It's packed with 
and pictures of students at work in my 
big shops, 1'll tell you about my “Pas 
After-Graduation Plan” and other 
to help you. ACT NOW TO 
SURE YOU GET MY PRES! 
GENEROUS OFFER! Sending for 

teresting, free book can be your fir 
big step to success in Electricity. Mail 
the coupon today. 

H.C. LEWIS, President 

COYNE ELECTRICAL SCHOOL 
500 S. Paulina, Dept.94-73, Chicago 12,1 


physteal disa- 
bility of any 
kind write me 
when you send 


fete labost eur, 
‘ainiag (a Industrial 
get ahesd. 


rales and plans to help'a fellow 


NAME. 


ADDRESS. 


crty ZONE. .....STATE 
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FUN FOR 
fos, EVERYONE 


We WITH THE 


reg ale! 


Be the “LIFE O'the PARTY’ 

Have fun. Be the center of attraction 
everywhere with this easy-to-play Song 
Flute. Sweet Plute-like tone. Play alone, 
‘in group, with singers, guitar or other 
instruments. Anyonecan quickly masterit. 
+ EASY TO PLAY. Yes, almost as 
whistling a tune. Just blow for 
ger for notes, you can’t miss. 


ee 

| ssonmnaanees aaa, 
pee 

| of nearest dealer. N tion. 


1 name. 
t 


‘The Steady Pay Profession 


Good Times or Bad! 
SCIENTIFIC CRIME DETECTION 


It Is Easy to Learn! 


fo be an expert in 


aring fin the, weneroun, Towards 
fered for wanted criminals. 


53 PER CENT 


pepe edad 
BLUE BOOK of teste Bere 

pad 

EEeicacciaee panariar ince: 

Sem ape Setentat mfeces welt 

pee Je = 

Secie Soe 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 1368 _ Chicago 40, I. 


tlemens Without any obligation on my part, send me the 
ile Book of Crime, aod complete Tat of Tdcatitieation Bar 


Fotos emploving your student or prndunten, tether with oa 


fcty Terma Offer. (Literature willbe sent ONLY 


Stating thelr age.) 
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REFRIGERATION 
AIR CONDITIONING 


Get ready for your share of the success many will 
‘Soy insialing servicing and maintaining Res 
frieeration and Air Conditioning equipment, Get 
Deactieal training by ‘home. study" balanced with 
Setual practice using real shop equipment, U-E.1, established 
sat. Be the boss in your own, shop oF prepare for employs 
meni opportunities. Write for details TODAY. 

UTILITIES ENGINEERING INSTITUTE 
Dept. 1-2. 1314 W. Belden Avenue Chicago 14, 


ILLUSTRATED COMIC 


AR BOOKLETS 
— (vest pocket size). The kind 
. you like! 10 different booklets 
ADVI sent for soe or 25 assorted for 
$1. Shipped ‘prepaid in. plain 


‘wrapper. NoC.O.D,orders. Send 
cash or money order, Nostamps. 


GRAYKO, Dept. A480 


ONE-MAN SAWMILL ‘E55 THan 


1358 


‘BELSAW MA iY Co. 
Dept. t9wert, 38a? Main Kansas Cty 2, Mo. 


1953: A NEW WORLD 


Four Freedoms Promised by the World's Great 
To whom? For what purpose? How accomplished? These aro the 
Four Freedom: Freedom from enorance, Freedom fram Op 
ion, Preedom from Poverty. and Preedom from Pain, Would YOU 
Feally’ Hike to bs {ree of this suffering?” Others have, YOU CAN, 
Read LEMURIA. THE INCOMPARABLE, 60, pages of answers 
‘igh unusual information on now you can prepare Yoursell bY 
T053 to wurvive the coming Armageddon. “You need this message, 
Send one dime today. "No obligation, Write Dept. 

LEMURIAN FELLOWSHII 
118 N. Larchmont Los Angeles 4, California 


do yu WORRY? 


Why worry and suffer any ABO! 

longer if, we can help you? 

Try a Brooks Patented) Air 

Cushion. This marvelous 

appliance for most forms of 

reducible hernia helps Nature 

hold the average rupture se- 

curely and gently and com- 

fortably—day and night—at 

work and at play. Thousands 

worn without slightest inconvenience. Light, neat= 
Biting. (No hard pads or stiff, gouging springs. 
Made for men, women and children. Durable, 
cheap. Sent on trial to prove it. Never sold in 
stores. Beware of imitations. Send for Free Book 
on Rupture and proof of results. All Correspond- 
ence Confidential. 


Brooks Company, 160-D State St., Marshall, Mich. 
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Classified Ads only 35¢ per word per insertion, payable in advance. Minimum ad 10 words. White space 

$2.00 per line. To be included in January issue, copy should be in our office by December 5th. January 

issue on sale January 1st. 
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‘MATLING Tate 200 firms with interests and 

‘big paying lobe abroad 50c."600,000 in- 
estore $12.60 thousand, 2500 advertising 
fagencies: £10.00 thousand, 300,000, malt 


Stuns’ ice ‘Gat ‘Bron 
FREE Water and our concentrates males 


der" buyers. "$8.00. thousand, 10,000. sales favors, lotions, shampoos.” 72 products: 
Managers 819-00 thousand. Addams Adver- labels, Bottles furnished, uaica, P2006 
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ARCH SUPPORTS, postraid,  Cirmes, 


ration, Gt yee | BIG Profle manulacture custom meds | Barat 

vitamins Yon |, afeh supports. Particulars, Julis Corssen, 

Bet $1.80 per order. No Investment neces- | 2698 Geyer, St.Louis 4, ‘Missour, 

Faby: Plorhdex, 178°8, Long, Columbus 13, AUTHORS SERVICE F 

Gee ee SS Ting see 7 7 muaranteed. Pree 

EXCELLENT Sideline for Printing Gales. | NEW, murs needed tg te, write, ideas in ‘Lab's, Lynwood. Calle 
‘into™ fasel- 


Ten Deealcomiante Name Plates fa sta 
wantites "Also, "make migney apDiving you up to | FAREWELL To Model “F" Humorous 


RLS, Aitinttee, “ate? aEBUIEE | cite | Pisa es Se ade ee 
| nee, a 

ee in ase a sha : 

| ER Sot Bote See Semen Pee 


20% 
Bi Late 
WRITERS: Send for Free Citar EI, it 
i ited ies Pan fr pacing Jou? | AUTOMOBILE Racing Hoo. ith Edion 
i Lit Revised. Tells rag 


1G profits taking subscriptions for all | work. Otis adeibert Milne titerary Aeent | AUS a 
Hagesne Agente Gonfacrnt Catalog | Eobshed sti, sor #iih Avenue, NeW | odie fraten eugtug,  Rewrde 


Listing over 2500 periodicals and complete | York 2. 


MAGIC™ Cleaner and laundry_sonp deal 
Hotter Gian @ Arecracker. Big profits! | 
Semple’ free. “Uco, b00T “Irving” Park, 


a pn | 
LICK After-war javots; Start own basi | 


iuces monoxide: “prevents 
ersity and OU Corporation 
1g minutene Give 

Loe 


INTERESTING. Educational. ltustrated 

English "Moior"™ magazine, on foreign 
automobiles. S0e_ powipsig, lyse, 2105 
Wi'Pico, Los Angeles 8. Callt 


(CUR $200 (needs re 
‘3185, Pargenia 
Listings. ase, “National 


ting). Curtis-Robin 
(Catalog over. 250 
‘Aviation: Box 


‘SEE out advertisements under Stoiorey- 
‘cles Classification. Clymer, 2125" W. 
Pico, Los Angeles. 6, Calli. 


"AUTO SUPPLIES & EQUIPUENT 
AMAZING new Moto-Vator injects water- 


‘apor Into motor just like Newest fenter | 


planes. ‘Burns 18%; water; saves 20 
Bub" fas: Prevents Carbon; Increases pom 
rf Eliminates carbon and valve Jobs, Not 
© gadget. Sensational ‘performarice 
tnatorike new. Wonderfut postwar Dossi~ 
bilities, No investment, . One low price 
“Mots-Vater in, 


SSP Box Sn Mia 
New York. 


1882-68: Toledo, ‘Onto. 
BLUE PRINTS © PLANS 
‘BUILD your own machinery from old auto 
arts, Jounter. shaper, rll. Wood lathe 
metal lathe, plans $1.00 each.” Roy Has 
323 Douglas Ave., Portsmouth, Vir~ 


inl 
10 | DRAWINGS made Trpm modes and 
| Pileetehes.” write L. 'V. Johnson, 2000 
Howard, Omaha, Nebraska. 


Soars. orecann sirens 27: OUTROARD MOTORS, ETC 


BOOKS by World famous authors. Not 
old in stores, Many readers become 
heaithy'and wealthy. One free book, B~ 

Glese stamp. Publishers Mart. Post Office 
Box. 142, St, Petersburg. Florida, 

GET What You Want, Own home, good 


Booklovers. 28 Casius St,, New Haven eae 


ODERN sitam Gag OP civmars 

Historical Motor Scrapbooks $1.80. post 
paid. ‘See our advertivements under Auto 
Inobiies and Motorcycies, Clymer, 2125 W. 
Pico, Loe Angeles 8, Cal 


perm 


VE FORD and Mercury Deni Mamie eis 

20,00. Gentine steel woo! packed mul 

fete wiih mellow deep “tone. "Gives ess 

beck pressure, more power an more kaso 

Tine dileage.” Also siagie steel “wool pack 

snuimer fer sing ene. Rita i ace of core 
le V8 F Ford, 


Soave ya gtr us 
are ata ine a Pere 
aden eae nats te oe 
Sa Mini ae 


Sater ‘ide. Portiand 4 Oreron, 
‘GRIND rile any twint in Ohree dierent 
Saint anais ike Tatas. bg at Sarge 
Eitarunteed! Sia West Suton, Lon”An: 
clan 44 Caniforn 


MARINE Power—Eaally convert = Ford 

thotor (domesile and foreign). with Osco 

paris aud kits. Complete -catalox  35e 

{ot "Gaeo Msiors Corp. S420 B. Orleans 
tndelpt 


OUTBOARD Motors. Used and Rebulle 
| | Save money “Used parts, "Bargain lst 
| gree “crandali-micks, B55"Commonwealth, 


TAR BELLS. Dubber Beeler eg 
ment, Couses, Special ofters! Free ook 

ets Good Bartel Go., 3281-PS Watsen, 

| TRARN Boxing. Jiu-Jitsu Bag punching 

| “Nhicle Building. Completes dusirated 
Course $1.°3.4. Dryer, 1059" Wash 

| Bivae® Chicago 12, 


s iigra Fisica (PS) Apartado 
| Mi, Za Habana, Cuba 


HAVING. Cay 
rt 


Self With "Auto-Alds." 
more horrepower,.«Silesmien Wanted), 
Free information, Kay Co,, Stimson Blag.. 
‘Angeles 1. 
SEND 1,00 For latest Discovery, which 
‘makes all motors start easy in cold 
weather. ‘T, ¥. Cotnoir, 8 Hobert St. Con 
Cord, New Haimpstire 
CUSTOMIZE your automobile. Tihutrated 
whew restyling ideas. Instrvictions, sie 
iteceadel Spanaen ig umole ema th 
Speedwheel, Box. “Arcadia, California, 
1,000 MOTORISTS eed to make 
‘ng test, Up to 30" savin 
teat offer write Vacu-matic 
‘eln-1142 W. Btate Bireet, Waurwalonn, 


our tines with Bi 
Tires, Detaia Yor 
7609, Borver, ‘Texas. 


‘AVIATION 
BOWLUS Saiipiane $100 with 
“Travelatr Bl 


~ aller: 


me $125: Curtiss “Robin 


juick | delivery— 
‘blade. Airliner for 


AIRPLANES Used. $230" up. “Aig iaie 
‘Engines, wings pats. machin: 
ary bocks, Bend” Boe" for lst. 
Nitacraft, 2000" West Flagler, ‘bamt 
Pion 


Catalog free, Banks 

1. Pt, Worth, Fexas. 

‘JOIN United States Rocket Society? 
‘quarter for informative application. Box 

20) Gien Ellyn, Tlness, 


leis. BP 


HANDBALANCING asl 
Power, 923 W. Vine, 
ign 
SUPER Sysiem of Najaral Physieal Train 

| "Pree booklet, Harry Ggod. 3261 PS 


Tearned, Write: 
ueanasoe, Mich: 


Bf karly written, pracueal instruc 
detail overlooked, "Start mastering other 
Tight’ away! Send for “Practical 
by “Dr, William 
juare’ Co,, 210 
‘si fork City” 
AMAZING New Book will ts age end 
‘with this generation and what, will 
happen in the days ahead? Two books in 
gne, Significance of 1543, 1047, 1994, Ie 
Beate ahead? Or ‘thira world’ war. and 
| Yorld eras and Armageddon” ‘Stardin 
ects, Brice $60, ‘Truth Publishing Co. 
Bnd: 


MAGAZIYES Dingess, Vocational Diver 
‘Mion. Keep posted ‘on conditions, Se- 
xeloptieats, opportunities. “Write for fre 
fice list. Current. sn ies. Ofer 600" 
UGiferent periodicals, Commercial Engrav 
Sng Pubishing Co., 48 X, Ritter, Ina 
polls 1. Indi 
emrNESE Po 
18 pases. 


= Secrets. This Book 
‘interesting chapters Fare 
Sspisteige 61.00, Ws 


“PICTURE Yourself Successfull” Book 
That hele develop. suceess--happiness— 
wealth, ‘$1.00, postpaid. Iustrated folder 
free, Buse, 878PS Fillmore, Bulfalo’ 12, 
New York 
GORGEOUS Fill-Cour Pin,Ops 50 di- 
ferent 1.00, 0 different $3.00, Samples 
oer “Theron Fox, 1028 Gazolya, San Soue 
10, canfornta 
PIN-UPS, Goracous, girls, hil colon, Sun 
ble 60 and Suax56, Ie, Arthur Powlet, 
eam." Be “Breaevay,” Bomervhte™ 4; 
BOOKS, (Gul-oi-paini, new, weed) quickly 
Supplied. "manv'3se bargains, ‘Catalogue, 
‘Zr gumvowski, eez0 Marx Ave., Detroit 3, 
Michigan 
PRETTY Gini ant_phoiowiapin 
‘Wrive for Pree Iilushrated Catala 
ier, 8448 Stanton, Pitisbursh 6, 


oaks, 
Cav 
enney = 


Tor our Tats of 
many at less than 
30°F riginal price, Pines, Box 32, Plush ~ 
ABE pete, Giana 

Bocks, Book 


Gomile Cards, 
“Aseortment, $1.00 List 


with order, ‘Prank Cardone, Box Gd10-3, 
Pittsburgh. Pa. 


iT lode, 40 


Berea sated a aoe Tis 
Christian Selence, of Dalal Lamas re- 
ugloity naling. 366 Dogtpaid, Lyte,“ 
Main, ‘Watertown, New Yor 
BANSICCHT'S Di 
Vietory Rdition, ‘price $1.00, Poets Cor 
ner Press, Box 03, O-P-O, New York 1, 
New York, 
BEAUTIFUL cite, Aaa 
Soe, United Arts, 2103-¥ Lawrence 
edo, Obi. 
PRETTY. ciri phojon Laree, 
uae, Sellers, Box 13," 
PIN-UPS—180 Beautifal Girl Pietinnesl— 
Hoge Barsnin Assortment—Lista 8100, 
lover Novelty Company, Hollis 7. N.Y. 


‘poves, 13 for 
To: 


foelde, 37308 Keith, Oakland it, 
cornia 


ART Studies, “few cents each. 
Samp. Nua. eb New York Ave.. 
roskivn 28, Ne 


Sees 
oe Sa Ea 
wees i 
te oe 
achmend Saree. 6B worthy Bitineld, 
‘UNUSUAL Pin-Ups! Real Photographs! 
eee ea 
wt 


Shae: 


's3.00.  Protusere 
| Aibertzon, 800"Dodds Ave 


PHOTOS of Beautifil models, 3° ¥ S's 
owed the way you like em. 2 for 81.00. 
Richardson, Wy Pa. 


stance, She Bare ine Gate 
‘Footrses note 


ty hee Bowsiain. Fuses. 


| HARK Twain'« Blonraphy “plus © of his 
‘Chaitancora, | “hooks,” ‘$1.00. ‘Supply. limited,” Hurry, 
Richardson, Wyoming. Pa. 
PHOTOGRAPHS—Books—Piniipal Latest 
atalog-edime, "Nuart-Eeix™ Shop, S81 
12th Ses Onkland 7 Califor 


=A RATIONAL View of Li 
“amin. Seibert, Urbena, Oho, 


ADULT. 


‘Books. Ganiple aid catalogs, We, 
histone, 31¢._Launenburg. Mass. 
‘Pholos. 314 to 6x7 15 Tor 


‘Wraming. Pa, 


| GLAMOROUS tiriling informal poses, of 
‘Beaulsful Gist Models for adults. 24 eit- 
ferent 80s, 70 diferent $1.00, Wm J. 
Drake, 499 Pitth Ave. Dept. P2. Kew 
York it, New York. 
‘MATHEMATICS Diet 


Indispensable 
from arithmetic on. gend $3.00 Durest 
| presse" Depts Se. Van" Nuys, 


USED Books List Free. Gowdy, i Prince- 
"East Boston’ 28, ‘Massachuse!ts 


BUILD IF YOURSELF’ 


EXOTIC! 94 big 8x10 colored “pin. 
| PRPaor atone! sot. ee 


TOY Tommy Gun—Pull Size Plans 506. 
Freda, 607 Carl, New Kensington, Pa: 


INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


pe 


“Vil show YOU 


how to make yourself 


COMMANDO -TOUGH 


«OR IT won't COST YOU A CENT!” 
says Geange F. Jowett 


WORLD'S GREATEST BODY BelLenn 


Sng ie Gas as rece peg dak ee 
fet roi 
Begpopetiten Sa at GIVE ME 10 MINUTES A DAY! 


Busta I'll Show You My Secrets Of Body Building 


BUILD YOUR OWN RIDING 

TRACTOR 

using old auto parts, powered by 2 HP. 

or Tanger lalr-edaled” engine: oF walking 
arden’ Tractor “f Mto, 3 HB. oF 


"PROVE TO YOURSELF 
IN ONE NIGHT! 
04 only, 286, for, tet, Course 


7 
» Minciade’ Fu teuk of PHOTOS 


#1 C Molding Mighty Lees 286 
ignty Chest 


The Sharper the Knife, 
the Better the Boat! £ 


Every modeller knows the ditference between « shar 
knife. And the great difference between X-Ai 


‘other knives ia that 
. with blades 


New! No. 83.X-ACTO 


But 
gach of the eign di 


Gnives ond sets trom 
Soc to $3.50. 


weeuneTo 
RESIARPIN 4 


Buy War Savings Bonds and Stamps regularly. 


<i) MERE IT IS! 


C= 


more than thot. 


rO. Kite is 

jgned” fot speci cut 

"jobs. Each ta a "3 
in ite own right. 


cic-ROLL-ett 


favorite clentette er_ pipe 
ea. Huy for gifts. Por 
Inthe service 


ORDER NOW! trent * 
DAYTON 5,0 


FINE SUI 


TO PA 


LIKE TO RELIEVE 


INCONVENIENCE 
AnD PAIN? 


ASTHMA 
RELIEF 


‘A Modern inhalant Method for 
Relieving the Symptoms of Asthma 
‘of Non-Cardiac Nature and Hay Fever 


B 


Money Bock Guarantee 
Send for Free Book, Dept. PS 
BREATHEASY DISTRIBUTORS 

65 Cedar St., Seattle 1, Washington 


Use This or Any Similar Product Only As 
Directed By Accompanying Literature. 


420 KENILWORTH AVE 


NO MONEY 


Real Invasion Belts now available 
for hunters, fishermen, yachtsmen, 


ow 
agour, 


[R pFrA 
yO P. JO 


WHAT WILL YOU BE 
DOING AFTER VICTORY? 
‘When your present War Job is finished you 
expect to do your part in peacetime economy 
Fyr-Fyters are equipment essential to life and 
property protection. The Fyr-Fyter Company 
Is now registering ‘men for Dealer-Salesmen 
opportunities. The average Income of men in 
the Fyr-Fyter service is high. Why not In- 
vestigate this opportunity now. Write us about 
yourself today. 


THE FYR-FYTER CO. 


OFFERS BIG MONEY— INDEPENDENCE 


‘nie Wake." Peilers x The restrictions on the manufacture of 
ing’ Send toe electrical home appliances has greatly in- 
si al detains State creased the need for and earnings of skilled 
TWE LANDON SCHOOL, Det 4432, Philadelphia Some aellanes Seyainaaen AIrarniaeort 
business, today ELECTRICAL APPLI- 
ENGINES IN STOCK ANCE REPAIRING is one of the most 
The re gxsotine ensine that | | | profitable occupations that the average me- 
pogo chanically inclined man can turn to, On 
Eo | many types of repairs it is usual for a re- 
nd full a pairman to charge on the basis of $5.00 to 
y to Tun, Power for all = $6.00 an hour! Work as many hours as you 
Blete. “Send. only | #1.00—-Shipped wish—a home appliance repairman is his 
GOD. seme day. Send ae tor us Own boss. Operate from your garage, base: 
eS ee ee ment, vacant store, etc. 


NO SPECIAL SKILL NEEDED! 


1f you are mechanically inelined—can hold and 
use tools—you too can be a big money-earning 
home appliance repairman. Age ix no barri 
nor are minor physical handicaps. Learn how 
to repair refrigerators, vacuum cleaners, wash- 
| ing machines," mot ranges, etc., ete, Our 
course is written in simple, easy to understand 
profusely illustrated with drawings 
by step what 


LEARN meas 


| troubles to look for and how to repair them. Ex- 
Dance in 5 Days ... OR NO COST! Lr gL age age 
NEWEST STEPS—Ahumba, Samba, Conga and Jitterbug | 20% jw bial! ance gopin fou may eed 
Het dancing oa hy dor to alot ere a | et nee aan at 


Price of course 


hy Tepairmen the country ov 


ional new book 
is so low that the savings on your own house- 


ou! This sens: 


eps you fea 
a be : Hold appliance ‘repairs ‘will quickly ‘pay for it. 
ty book ‘Act now, and we'll send | | Prepare NOW for a Teal Muture 3 
SO.dsnciy., MAKE WHS TET) [26.29 \8 EEG 7M ae 
Send today for Betty Lee's charge,''Tip Top Tapping.” 

amazing book-it's packed full and "Swing Steps."" And fe- Mail Coupon for 


of diagrams and tells in simple _member—if not satisfied with 


fanguage how todo the Jitter: results in 3 days you may FREE LITERATURE 
pe red fae Sroney wilt be'refunded" | | CHRISTY SUPPLY co. 
a SSS 2835 N. Central Ave., Dept. D-2301 


Chicago 34, tlinois 
| | Please send me all the facts about America's 

Fastest Growing Industry—Electrical Appliance 
Repairing. 


lONEER PUBLICATH 
‘arosaws) 


Hedtath?ind $8u Sth Mend BREESE ES see 
name Address, 
enone | ie nama | 


DECEMBER, 1945 Buy Wer Savings Bonds and Stamps regulerly. a7 


IS YOUR 


INVENTION 
ON THE 


poet WAR 
ALENDAR 
2 


If you have a metal product. patented or 


patent pending, or an invention beyond the 
idea stage on which you can furnish clear 
sketches and written description, write us 
fully about it. We may have an interest in 


wil be wepdety (NABLONAL. 
mers MACHINE 
mon PRODUCTS 


pereenras 
eeetrawee 


148 W. SLAUSON 
LOS ANGELES 3 
fimatiiny 


Hitch Your Future to 
INDUSTRIAL ELECTRONICS 


“The Next Billion-Dollar Industry” 


Industrial Electronics isthe dy- 
amie new industry ant is help 
‘America to sare the world ® 
fe'war production records. Ie 
doing bundreds of precision jobs 
fasret chan they've ever beea done 
before... betes than human bands 
ould ever do them. Its the smaz- 
ing. aee force which promises to 
change the livingand working hubicsofall Amcrics-A conservative 
favestment authority calls "The next blion-dolla industry 
Golden Opportunity for Trained Technicians 
Thousands of trained Blectronics technicians are needed now. 
Hcy thoutnds'more wil be needed fo the postr Pered, 
[er is golden qpportunity for the ambiious man who wants 
steady work, ood pay, and & chance for ast advancement. 
Be Among the First to Land a Key Job 
in This Vital New Industry 
We will give you the practical taining you need, without ier 
fering with your present job. We will usin you st Bome, or ia our 
big Chicago shops or ombineboth methods. Over 100.000 men 
have received techavcal traning from this asuuion daring the 
ast 26 years For 3 years wehave been usining men snd worsen for 
Bie Amy and Navy exclusively, onder Government contact No 
advanced. el ichooling fs necenary. Que exclusive iugctonal se 
es everrihing simple ad easy eo grasp, Wane for the 
Eile: withou bleating youself a ay Soy Do TODAYS 


INDUSTRIAL TRAINING INSTITUTE 
Dept. P2-M, 2130-58 Lawrence Avenue, Chicago 25, Illinois 


48 Buy War Savings Bonds and Stamps regulerly. 


Personalized 
KEY 
CHAIN 


YOUR NAME 


nm 
{Wi 


The Pertect Gift 
Each Namechain made to 
"up tod lotto 


Namechain Mfg. Co. 


19 E Pearson St, Dep, Chicago 1.1L. 


© We expect to 
Sen cuit ere 


world's 
Sconomieal form ot motorized trav- 
eh... Up to 80 MILES PER GAL- 
LON, ‘up to 40 MILES PER HOUR! 
For utility and sport. Completely 
enclosed " package compartment. 
New’ "Solo and. "Delivery" Mo 
els feature a wealth of 
Femmarkabie, Improves AMEREAN MOTO-SCOOT CO. Deyt. P12 
Menta. Inquire today. 4349 W. Carrell Ave 


Dealerships Open! 
‘enter this prott- 


le Moto-Scoot, selling 
on 


ae 


KIDNEYS 
MUST REMOVE 
EXCESS ACIDS 


Help 15 Miles of 
Flush Out Poisono: 

If you bave an excons of aciéa in your blood, your 15 
miles of kidney tubes may be overworked. ‘These tiny fl- 
fers and tubes are working day and night to help Nature 
Hid your system of excess acids and. poisonous waste. 

‘when’ disorder ‘of Kidney function permits polsonous 
ater to remain in your blood, it’ may cause nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep an: 
energy, setting up nights, swelling, puffiness under the 


od Seer 
Rise Sd ASE me xb oak zee 
ao Sa pela eee ha abe 


‘for Doan’ 
‘the 15 miles’ of Kidney tubes flush out poisonous waste 
from your blood, Get Doan’s Pills. 


POPULAR SCIENCE 


Stationery 
counters 


IMPROVE MECHANICAL PENCILS 


stupy LAW aT HOME 
MM 


THIGH BLOOD PRESSURE 


A DANGER SIGNAL 


Get In at the Start—and Grow 


a new industry which the nation’s war 


|) Marine, Signal Corps, ete. Opportunities ? Ni 
} everything, from homes to clothing, from gadgets 
to tools, will be affected by Plast 


Spare Time Training Now Ready 


‘You ean prepare 


rise ikea and 
1 Bieset Cam a 


DECEMBER, 1954 


KaeKKKa KK KKK 


Kk It’s Going to be a Real Christmas for 
* Everyone Getting and Building * 


: CLEVELAND MODELS ‘ 


“The Models the Men in 
: the Air Forces Build.” 
(Balld this 24” Medel of War's Mest Famous Plane 
i 
(MEA Moons Mester Flying Model—World's Finest) 
teen moth Amercsn Be 


PRUTCHELL" Bomber C-D MEM 
Kit 3-15, $8.80 


4894" Martin B-26 “Ma~ 
RAUDER" “Bomber C-D MPA 
iit S¥-135, $6.50 


a 


'sa.5 
fo “Havoc” 
cD MEM Kit 


2844" Curtiss “WARHAWK™ 
‘MYM Rit S¥-77, $3.00 
36” Kit T-T7, $1.80 


Lockheed “LicHT- 


3824" 
NING" Gob MPM Kit SP- 
» BS. $4.00 
367 Kit 7-85, $1.80 
i 
Build These Two 
$1.00 Supervatuest 
a = 


Glider, Huge 84” Super “CONDOR” Soarer, Kit E-5019, $1.00 
Birsac Tie ofthe Many Sadan Trabing Motee 


“BLACK WID- 
Ow wigne 
Fighter. Kit 
Tis, $i.80 


SEE your 
First. tf ordering direct. 
Inclade | 20e extra. for 


packing-postage. 


CATALOG 5c 


Hawker “TYPHOON” Kit 7-39. phy ey 


Each Kit $1.50. 


CLEVELAND MODEL & SUPPLY CO. 
‘4508D 116 Lorain Ave., Cleveland 2, Ohio, U. S.A. 


Kaka KKK KKK 


52 Buy War Savings Bonds and Stamps regularly. 


NEED Radio PARTS? 


GENERATOR _cONDENSER’ 
eget “type with atx inch tend 


$81 10 tor $1.08, 
rer “nome, Mose ACR 
Weiti soit and rade 


es act To farsa.o8 a ea 
pach, Fac 10 for $6. 


| 
Biectrelyte 
‘San Fes 


WANT a permanent bus. 
ofession of YOU 


‘own? wen? Then become a foot 


mr Beha tet mete Sy So eee at 
Sa AL Rea pr i 
Stephenson System of Foot Correction, 62 Back Bay, Boston, Mase 


Whether receiving or givioy 
Northland. Skis. Berfectly ‘and. match 
Notthlands are handmade from selected, super 
Quality woods. Insist on genuine Northlands, choice 
of champions, identified by the deer head trademark. 


Get FREE 48 po 


NORTHLAND SKIS 


World's Largest Ski Manufacturers 
94 MERRIAM PARK + SAINT PAUL 4, MINNESOTA 


Ski Manwal. Edited by 


POPULAR SCIENCE 


BUILD your own “Vertical” Barbecue with | GOOD Business silvering mors, 
fur four sheet master set of plans; 49 Plating auloparts Bieyees, 

etal drawings, complete Snatraetin bal Ritures, ete. by fate method 

fo “bulld” inexpensive. $1.00. post Ro tanks oF ‘oatiit furnished 

Aiton Selby Associates, 1638-B Chase Ave., | tal Co., Ave, B. De- 

Ghicago 26, Ht featur, Hupols. 

BUILD your tractor rom second-hand au- | LEARN Refrigeration, Open your own re 
omobiles! Convert "your horse iawn | pals shop. ttle capital reatired 


farm equipment into tractor drawn 
ment." Nolan's. Garage, East Wat 
PUT Two.inch solid wood arrow through 

Thalf-ineh solid metal ‘washer! Amaze, 
amuse! Barrels of fun, bushels of ioney! 
Hpstrcrons $1.00, Geokge Ollespie, Gala, 


iuip 


Hy Se 
ee Big tose. Tiss, ee 
‘Hons, pictures, $1 (. Horne, 208 W, Wilder, 


= 
Hane Fe oe Mines 7 Om 

SARS cittete, tale eet 
et obey : 
cea haa bace Hee 
Samed ier haveané enh 
Sater “mieatiar hs ee 

“HUSINESS OPPORTUNITIES 


ree. booklet. 
Heebanies Schook, ‘Dept. 1-5, 4103 West 
Pico. Los. Angeles’ 6 
309 TESTED Moneymakers. 64-page book, 
25e postpaid. Business secrets, fertias, 
wholettle supilt, sources ealore: Book es 
Ho age, meat oni Manes Back If Dissat- 
‘Duco, Pitt, Pittsburgh 2h, 


GOLH, Genuine Gold. Pare Gold, Rated 
Harats, Valied. about. $35.00. an 


‘cents to Bee 
gnats. 3 ha prorne Yor profitable post. 

refine. But wold 
Teclalminge ac hake ‘no selling. problem. 


Gal neat Bo" oe one 
Post "Brooklyn, "NY. 


Teaches 
seas, 
Shop. P. 


Omana “Enve ce. 
California, Omaha 3. Nebraska. 


‘Glencoe, ZinGis, 
MAKE wooden toys in your own work shop. 

‘Yas my toy patents: they seit ike vuyon 
etal "pice abe e royalty er to. Sen 
Stor rts and proposition.” Don: 
hiss "tng “gblden’ opportunity. Ack now. 
Clinton Batidson. 28 6 Street, San Deas 


i 
PR Se ee eae 


8 7 
Dept. 146, 2835 'N Central Ave. Chicaze. | 
START A Route of Coin Machines. Place 

hem at taverns, cigar counters, ete. on 
0.80 anis, while you retain ownership ot 
the equipment, Easy, Profitable, 890.00 
Eificlen.” Tor ‘start, Write for. catalog 
Webb Distributing Co," 013 Michigan | 


‘Ave, Ghlcagy it, iin 

Concrete with Chemicals. Bi 
CGroney Taking Holiveood. ate: pottery 
birdbaths without mouige, Wisning-well, 
Sticeosrae™ benehes.Magbling. “cement 


waves-paint, 10s brings eampielitersture, 
Betures, "itlirwood Cementcratt. #00 
Wend road 46, Calif 


YOUN ove Dunes! Proctialiy no mea polaris 


brand-new. Cos 
ahd quickly nade, 


iccotful Rah slam for dealt, Tropic 
ah Enterprise! Post OfBce, Box 14. St 
Pecersbure 


THOUSANDS of ARE ORES Band Ze ‘of Alarm Clocks need re 
our 


HOME Craftsmen! Hep us supply twemen- 
ous demand for Victory Whistles, Wood. 


OPERATE—Distribute Sales Boards—Coin 

‘Machines. Hundreds of other items. Cate 

low 380" Diverso Company. 610 N. Water 
wukee 2, Wisconst 


Saxe Bir ‘Profe=—in spare time at home. 
‘Let our" Fesearch department. send de 
tgent, Jr. POs Box 
Denver 1. Colo 
SELL Vitamins by mall, Big profi. De: 
ails, sample imprinis, ete... 10¢, 
Meeps, Tae wae Pian aves, New York 


TOW To Make Rimpie olds and Pnstot 
Plagues.” Erode in popula novelties! 
Baokiet Se, Plastercrac, [06 6, "Sra 8 


SE independent Gat your OWA bualpom. 
“An 


SSeality. Either sex. Experience 
unessentiai. Detaile gladly.” Acme, 993 
‘Beth N, B., Seattle. 6° Washington, 


GROW Dwarted trees Tew inches high Tor 
yourself or sell instructions isc, ‘Charles 
I, Dept. 


‘Making Plant 
ork. nk 


‘VISE Used as punch press. Perforate, farm, 
shear, steel, ‘alunhtaam: 


ney, Peaneyivanin 


LEARN Mailorder. Five big interesting 
‘ads magazines each gos quickly. Pont 
Lewis Co.,. b38- Carpenter, 


paid 
Oui. 


‘SIX complete and different post card plans 
for siarting hroStabie spare time busle 
“Gordon, ‘Box 3. Paw 


icky, For 
Sommiaiiens. 
namin Phils 
Box 1953, Amarilo. ‘Tex, 


‘gent Air Malt for Delia, 
Ups, 
MOLD-MAKING, Plaster casting: Mony- 


me ‘Dustiess.s Literature Fr 
emo. Park Ridge, Tinos i 
WEBER Typewriter Mechanics School 
‘SimpliAed Vhorwestudy- Repairing "ine 
cereasiag. General Delivery. Dayton, Ohio, 
S5g,CAN increane to $200 Oy letting that 

‘Work for you,” Pinanelat, 4330 Mal 
dens chicago 40 


MAKE and mold genu 

fMiustrated work-sheets ex} 
processes, Autientie-simpi 
Circular, Plastics 3 


SiatD tivec, 


FORTIFY The Future, Start own busineas 


tae liquid “The Rea) atcosy™ Sam 
gant with tuzetlons 1.90. Gatlon $8.0" 
wiied, Twentieth Century Prod 


Ss SisTsh Soutmports Chicago, 
FI 


2 tava 


fon ¢7.00, Piastie Products, 
Chicago, 
S000 QUARTERS from 


, sample merchandise, an 
ité br mall. Abbott, Devt PS, 9982 Drexel 


‘york 
PROFITABLE Home Business equation 

fat New Course. Pleritie Mold Making. 
Novelty “Casting No priorities. Valuable 
folder free: Paste Arts, Houle 4, Muncie 
EARN up to #1300, Publishing books for 

‘Biate Conventions, Fairs, City” celebra- 
goes, no “capital. Request nlormation. 


ished with course Alarm Clock Repair | Edeat Plummer, P.0. Box 98, Westheid, 
Bervice. P.0, Box 198A. Houston 1, Texas, | Mass 
MATL Order Business course shows you | PROFITABLE. spare me. unusual mail 


ow fo take tones. 
nee ‘professional 


‘UPHOLSTERY — 


Repuilging fargitore 
ays.. Pleasant work. ‘earn. 


"gue: | Bord. 301 Fourth, Pittsburgh 


white: upholsiering, Dept. 299, Lombard, 
Minis. 


righted Instructions $1.00 


GET Ready to Sigh your own postwar 

Business. Make Venetian Blinds: Prac 
ueal’ and” simple, ‘Miustrated Instruction 
Book $1.09, Hefundable. Eiwert, 6900 Nocti 
Ashland. Chicago 26. 


BOOKKEEPERS Him money “wt “home 
Porting Journal entries. Ellie “Business 
Service, Cedar Grove, ‘North Carolina, 


PLASTICS made without equipment 10 
iertect“caatinen. Horan. oc.” Bake 
225 Bymingion Ave, Toronto, 


Staats and aarrbuie eeulars: wonder 
nertanty Mast Pectorie,Gonshon 


1000 TIVE. Productive Namie only, S06 
Tae Chan “Mat Havers Jgeenn 
Sacrrimack St, Mav 


WORK for you Era thn 
ai 
Bien 


“wilte "Donaid 
8 Calltorn! 


EXPORT import Exchange of Gooas wih 


‘Overseas and ‘Continent. Fuks, 150 
Amold St, Melbourne, Carlion, 
INFORMATION — Locating Products 


‘vholesale) et 
awo 00.1 Tea 
(GO_ ait Adazess, $1.00 Nonihiv 
‘Paulttess, 3430" Mlehigan, CBI: 


Rakes, Box 59316, Chi- 


cago. 
NATIONWIDE Opportunity Magli, Year, 
oe. Topitight, 660 Cypress, Yeadon t, 

Penniyivania, ~ 


eee mae aac 


Mosley. Wichita. Kansas 
HOMEWORK Business. £10,000 year, Bie 
fre Serup $1.00, Factory, 25NE8, Okla= 


oma City 4 
START, Wholesale distributing business, 
‘Complete matt sales campaign tterature 
free. Rotex, 216A Degraw, Brooklyn. N, ¥. 
INVESTIGATE Co-operative Mail Promo- 
‘lon Service for profitable oppartuni ties. 
‘Russeli_ Johnson. Clarkfield 1. Minnesota. 
FLEXIBLE piastic molds made to order. 
Castings made. Samples, "Box 44 Red: 
ford. Detroit 19, Mlchi 
SELL Books and Courses ou 
bare time. "Siddall “Atascadero, Call, 
SSRAISE Giant Chinchitia Ral 
Willow Parm, RIGA, Seliersvilie, Pa. 


BUSINESS SERVICE 


WASHINGTON, D.C. We represent you 
‘here, alsa receive and forward your mall. 
Service Burecu, 1401 25th Street, 8. 


“CAMERAS, PHOTO SUPPLIES 


TORGEOUS Gira! Hollywsod's Most Beau 
"Models posed in 200 masterpieces of 
pinup Act Avaliable, ap follows” Gogay 


Bie 
or protecion, supplied twmounted 19 fer 
Tor $3,00." All Postpaid, Send self 
Midrested venvelope swith order” for Quick 
Service. Cinema" Artists” Studios, “Box 
328M," Hollywood 28, 
AMATEUR Photographers aiiention! Tai 
prove your hobby of picture taking and 
4etzn how to make money with it 


wid picturea of the world's fore: 
Pp ‘Camera 
Fi 


host writers. and. pictortausts. 
House 141, 383 Newblry #2, Bost 
BASS Says: War time proves 


ss Buy 
em Company: 
Bop, BY Tro'W. afathton Ste Gnvengos 


‘OIL “Paintings your favorite photograph 

‘duplicated tn “oils on canvas) by" New 
york's popular artist “Delorig™. On Dellv= 
ery of ‘completely tramed 13x10 ‘painting 
Bis, postmaan $3.00; money back guaranten 


iP photograph, hair. eye. colorings to 
Deloria Studios, ‘Box 239.” Grand Central 
‘Annex, New York 17, N. ¥. 


FREE Cat ., Biology. min= 
‘eralogy, optics, Tracey Laboratories, 
Byanston. Tin 


RTOONING. SIGN FAINTIN 
CARTOO DRAWING AIDS 


‘CHEMICAL, cataiog Se Are Chemical Com 
yas 10 Anil ave Bron 37, New 


Fou 


‘PRE chemical catalogue, Enclose Jo Port 
“Greenwood S00 Broudmay. Ne, 
core connec — NCO ix 


= indianapolis 4. Ind. 
BARGAINS Books, Course, Quick Tand= 

Scape Painting.” Poster Art-Leitenne. 
cartooning. “Art. Studies, Sgn. Painting, 
Fen WES, Sligo bie tthe se 


. Kimamswick 1, Mise 


iy ae Encies” siya, 
Broadway, Buffato. us 
GREATER cea son protacional catias” 
‘Ste and artists, cash in on your ability, 
Wats aatiton sor 4Abs"Wookey 


‘CASH im on jour, sense of humor, Write 

‘Cartoga Ideas. Bookiet shows how. Send 
256, Uish Studibs, 5188 Wrightwood, Chi~ 
gagoig__ 7 
‘CARTOONING Copree—30 liutrated ie 


LEARN Cartooning. Gag wilting, Plans, 
‘markets, Drawing set given! 
2438 W. Lincotn, Nel 


eg gr 


; Baniznote and Goin 


Send de posta 

‘Springfield-Ds0, Mass, 

‘WILL Pay $10 09 Each For Certain Lincoin 

‘Tadianheads. $60.00; Danes 

"foc. Federal Coin Ex= 
umbiis, 


pets Service appuican 


COMMEMORATIVE $135 — Columbus — 
‘Svone- Mountain, Texas, Cleveland. 1.50 
each. New illustrated Catalogue 256, Nor= 
‘shult, Salt Lake, Utah. 
QUICK service, Squonabie rice, Uni 
States catalog 10e-” Poreuen 
en's Cols Shop, td W. Washingions Onl: 


ago 2, Hinata 
WANT to, buy, Thain ai parce Linon 

‘cents. Send’ 10e. for, buying. price ist 
| Hansan's, 1526 Main, Kansas City 6, Mis. 


sour 

THRGE Toreien BR prick Ta anh ie 
foreign evins all for twenty cen 

chee. 33 ‘Waverly “Ave., Oceana 


ae 


WAR-BARGAIN. 
$35, Cratex $29-90,0 


Street, ‘Chicago, 


Gi 


anes — mm 
2x8! View $15.00, 


ol 


CREATE Cartoons, 350 Tlasiration course 
Phy, Hetiler. ST Btantion, Rochester 


HALE Cepia Taree Conta 25. pieces, 36 
each. ‘Crockett ‘Sayers, BOX 
ool Sancti, Virgin, 


CARTOON Markets, 10 money making 
Plans, 23. Cartoon Studio, 1402 Charles, 
Lacrosie, Wisconsin 


10 INDIAN Head cents, diferent daiow 
‘aso pricelist, 406 


fant, 083% Reh 
ood. Gineinnati. Ohio. 


cous Gals, Complete course 
DRAW Gere Bet Grawtoraneio: tae, 


‘WE purchase Indianhead” pennies, Com 
Diete coin eatalogue i0e, "Waltman, 308 


Movie Camera $6.00, Projector 81,30. new | CHALE TALK STUNTS moe hee Tore 
Been —commtete iat, escripiions a3 | CHALK Talks ‘Producing Program INSULTING ENGINEERS 
fotos somplats iit deserpons 3S | og. ilatiated Cuaioe fer Cartoon | MACHINES, ‘Tools designed. long expei- 
Stn yned Camere, Directory, (Lista): | ist Waida, Oshkosh, Wisconsin, | Meicel Canina deter, Laurens, 
e: ‘CHEMICALS & APPARATUS i DE es 
sues No. case Koda- | THE House 0 Home DETECTIVE Training — Secret Tnve 
ide Projector ‘model No. 3A sew $36 mateat Chen Sacets Lous aay Metnod Pinger Print, 
det Pree. daternational Detective Sy 
oicP itonroe Bt. Rok, Washington 
bene ane oie Aaa 
ence unnecessary. Wrife, Wagone® 
lite West t0th, WY. N.Y 
DereCtiveToining Philips Beart 
‘Service, 1017-0 Nori Kenneth, Chicago 
gen thiael.| 


hy, 18 
had, oleae 
phs a —fascinall 


otograph close iy 
relephoto lens an 

structions lone Ie. Carl Jamer. Manor 
Mille, New York, 

CURRENT Book “How to Make Good Pie- 
cakes gpubuanes br Eastman "Revised 


Feat, Fel, Bor 


FINOERPRINT Powder new and viperior 
{boner Willan Grol, Box 803, Norse 


“Docs. BIRDS, PETS, RABBITS 
eAeore, Babes, 
ool $9.00 pound, 


ead 
chee i Wak ale 


HANDUO@K for Chemical Experimenters. 
Hungrete, of 0 i llagirated 

| See Ss. Reading Sciehtine Co. Reade 

ne. 

100 DIFFERENT Chemicals One ounce or 


‘Marion, 
RADBITS, Fleniih Glange. Noy Zeqianda: 
cnably priced. "Franklin, Yount. 
riverhend. Long Isla, New York, 
ST, BERNARD. Pups. Chaimpion sired 
bagties. Eranitin Young! 9, River~ 
i Long Teland, New York. 


pas of unerstandanie sn | "mare each. Haowlent opportunity or de Sats one? Si BOS: 
fermion. Sele” fie ots or stamps, | peraed laboratory stock $030, Midwest ASR Rabb ate ‘Booklet free, ‘Taye 
Knoxville, Traffie Station, Box 7, Min- pemical Ce, ots, Sesand ‘Ave.. South  jors Rabbit Farm, Hapeville. Georgia. 
STANDARD Binal TG ofS compige | LasonaTORY. songs si Wivieats | VHLD, Gti Dushe PrN", coh, 
ndtioned "sound, rolector.” 0: | Prices, Chemisty, Biglogr: Ebrecs. CAs, ame Faim, Sli, Hi 
san 38 “him rent, library, ver, Chicago. Established 1008, | MICE, Rabbis, Pigs. [Catplogue Hat 106, 
‘Trades accepted, bought. u's, | SPECTROSCOPE. por gee chemical analy- - = 
(New York 18. New Work: | SR ga00, FA cutiins, Campoel 3, | MQNEY Raising “Rabbis.” Tovesigete 
ENLARGERS Build your ows. ER of | Call 


36.00. Free. particulars.” Crescent 


‘pox ‘516, South’ Pasadena, 


OMINOUS Paints will glow In dark Sx | 


‘colors. Pairmount Chezical Co.- 
eriy St. New York Cy 6 


ibe Lib. 


PHOTOGRAPHIC Outht, Complete Da 
eloping. Printing Kit, $149, Detalls. 

Photoklts, 505 Elmwood” Ave... Brooklyn, 

New Yor 

T BOY sell and exchange cameras, WE 
Crosson, 4515 ‘Grand ‘River, Detroit 8, 

aiehigan’ 

FINEGRAIN Developer formillas, Send Soc. 
‘Adams, bOx 255, Midland, Mich, 


F—BAISE Glog “Chinchila Rabbits: 
“VWillow ‘Farm, WoC, Seliersvite, Pa 


‘CHEMISTRY for Beginners”, “Chemis 
sai? Gh Fomllat ‘Tings Both ‘books 


jalisan, 398 Broadway, New York 


| SAVE on Grafting materiale, Free calaiog’ 
SA rattamen's Supply a. 19 Gost Wo 
cnteago 6. 


‘EDUCATIONAL © INSTRUCTION 


Dutsiness’ in hotels, clubs, 
eons icine even sees ‘opportunt: 


Beenie athlete auaulsen Sou at home, 
fme. "Qur' National Placement 


Beno "oom 
B.C. Uriret and onl 
Now in its 29th year. 


"02-2168, Washington. 7 
‘Schoo! of fis kind 


“HOW To Break And Train Ho-ses'—A 
‘DOOk every farmer and 


NOW_Repair your own, elestri 1 
| Song wh cane Set Seldine, Bletr 


have, Its Izee: no obligation, Simply ad- | cal Heating, element Piox, Instructions, 
{reas Beery School of Horset . delvered peice $1.53. Chante Bales dom 
S6i2¢C, “Pleasant Hill, Ohio. any. 614 South ‘ain, Port Worth, Texas. 


ELECTRONICS home study for those «ho 
‘Want to install maintain or service in- 
qustriat electronse equipment. Write Bice 
onic” School, 701 22nd, Houston 8, 
s | THINK yaar ay fe Hsieh Ze 
npedity. Metaphysics im 
id | ent prayer Maat works, Prop Book 


aceeraeehabhense We 

sare is 
Sk isacy Ma ake 6 

es Sete Se Me Bee 


WHY ‘Don't You Writer wri 
‘tories, articles, ete, will enable vou 
‘gar extra money. “In'your spare time we 
each oto write the Way newspaper men 
aling: ree sWriting Aputude 

‘Tent elie whether you possess the fund 
mental “qualities ebvential "io succesful 
Newspaper Institute 

JT, One Park Ave. 


wht 


fenool inf vequited, Gur" 
for treo booklet and waumple lesson’ paves 
Ghieate School of wursing, eos. "ei 


BECOME a Doctor of Metaphysics (is.D.). 
each sere of contentment, hapiness, 

Solve mental worries, Pree book” College 
‘niteraat Truth, 183A “Norih’ Clare 
‘Cai 


BEA DociorLearw Ghivopracte. Fai | 


Rraroming: Protesion, No Carreependence 
Write fo" Caiaios. Texne, Chiro- 


Dractic College, San Pedre Park, San AN- | 


Tonto, Texas, 
FAST Mind Graining. Creative: Thinking. 
Voeational-Guidanee, Personaity-Devel= 
‘Beltcad- 

Goatrey. 


‘LEARN To sine beaujifaily through mod 
fm voice culture. Literature free. Per= 
Ye, Eb "Harviord Ave. Bresierton, 


"fess, including parts. Ship. co ACAD 
28, including. par an 
| supply: ‘iat"tiogam ‘Diva's Enieago 
bie 


Eee ‘of motors, welders, Genet 
tors, fencers and other electrical tems, 
YteLelay “Company,” Minneapolis 8, 


nerain Electrical Appliances, Use Nichvo-_ 
“see'“Ad Pate 44, Advatice lee 


MOTORS, ETC, 


reas aS 
RS 0 

Meastiie Mai fo ee 
Ps tec thine att ha 


WINDING Data, ining 75 mes ona siggle 


‘and three phase, $1.00, Motor Daia, 


ST xanass City 3, A 
= FARMS, OTHER REAT ESTATE 


Dakota. "Dependable 


typical farts 
Hee. a0 Rovehern 


bel state, J, 
cite Ry St, Paul, 


‘pooga_1, Tennessee —_______ 
oro oar soe fees wa, cae 
oie, Bet diet, Ri 

neat Saag Se a Fa 

Betioata Ltn dll hated a 
Secor a face tae’ 
Bee ites fae, Bo, 


We'belden Ave... Chicas 
WHLDING=-Bletrie Are. eee Crna 
acta, practice at Hobart Weldin 

shoot 


iPidenltgrustion at bare cont 
i and {St 
School. Box 


i243, Troy Ohio 
‘CARPENTERS, we tench the square in five 

hay Jeane by mit Our 1 size practice 
Work Pree ‘Information. wilt send 
‘tuarier {ar practice square and partial fes= 


‘Afi Bide Beatles Washington, 


INCREASE Your Income, St 
ines for business a 


‘your trade 
faheemen®. 


SPECIAL antl January First 


STEEL Tempering easily learned. Complete 
Procter Sue: Heat treat fully explained 
4100"'Geo. B, ‘Stith, $19 Kipling Blvd 
Lansiog 12, Sichigan: 
REFRIGERATION Mechanics, Complete 
Rome. course or repair men. -Bovklet 
free. Mechanics, Setisol, Depts 4-8, 4702 
West Pico, Lon Angeles 
LEARN Profitable Credit and Collection 
sy Business: Yaveetignte Education 
Henson Service Adverisement Unger 
Bhusiness’ Opportunities 
USED Correspondence Goutier and Tech- 
lea Books Bought. Sold. Heated, Gata: 
tog Free, (2500. Couries, Wanted’ Educa- 
Nona Bichange, Hensgat Alabatia 
Mar een tr eee Be 
fl Ingermation nds drone 
weeod, ‘Mlchigen: 


LOCKSMITH Coarse Lock-picking, Key 
‘Biting, ete. $1,00 prepaid, Miller's Key 
‘shop. Canadian, Texas, 


HOME Study Course, drasiess therapy. 
ree, ticenture ieattate of rules 


‘gemand. 
while stugrine 
Imperial Feckinien! Institute. Box 915 
‘Auwtin 5, ‘Texas 


Relie Hlectric, 


esis. Opens and Grounde in anything 
glectriea!. Indispensible ta Blectric Shops, 
Garages, Car Owners. Free. Literature. 


Factory, 81 East sisi, ‘Kansas Gly aa 
‘Missouri. 


$100 any | 


Sour owa astronomical Qr potting 80 
wa astronombeal or spotting scope 
tof traction “usual cost, ‘Matched “optical 
| this Comaplesely finished, Rend) to mount, 
Posteard brings. constriction plant for 
‘Yanious types ef telescopes “techlenl da 
“est charlie! outstanding ‘opiseal vale 
| pes"Prleoror Optical Co,, P12, Sunbury, 
Bennsyivania, 7 
PRECISION Ienaey Achromaie Pyrex, 7"? 
cal faty gh. 87 MM diameior 142 
oct $6, {8A diameter ts MM focus 
GE 20°SUA lamer 148 antes 2 
egnses for Rafasden eyepieces 1” diameter 
1 focua 7 MAE duateler ¢ MAK foc 8 
Send tor tiee ltt, Mayiior Products Corp. 
Ritona, New Wore. TONY OOP 
ACHROMATIC. Teiescopis objective. 37 
‘ameter, 15" veilective. focus... Conted 
purfaces. founted in aluminum elt 
| for tetescopes, spotting, television and pro- 
Section "“Oniy $1380 teach, postpald,, Re= 
| Ini tin Greer ‘General catalog, 15, Ross, 
To West-Brondway, New York. 


spa Kae ats: 
ea all Order Go, 


‘ASTRONOMICAL Tei 
‘Cameras. ‘Micreacopes Ses? 
patted, Bend Woe for gt of inateumenta 

esized, “Rasmunsen & Reece, 41. Market, 
‘Amsterdam N.Y 


‘MAKE Your Own powerful, cficlent astro. 
‘jomical telescope. Perfect deses and 
So Bioo, oi $3.80, 200% 


Sart Jamer, ‘Manorville, New YOre 


MARE your own efficient compound micro 
‘Lenses ana instructions S0X 81 00, 
| solke'G.siS60x"6'00, ingeructions lone 
Hos. Cert damer. Manorville, New York. 
HEAL 10 power telescopes $1.90. United 
I00-E Lawrence, Toledo, ORI 


FOR THE HOME. 


GARAGE doors dashboard controled, Ad= 
itionai inforimation under" Automo- 


LBARN Powerful Mental Telepathy 5c. 
Elgin, 012 Beaton, Nashville 4, Tea 


Pr aru 
aa aa 
eDtenee oft Cates 


0c gallon, O1d Amer 
Honeywine, Mead, 
Teusslan Kew 

| Ane Rormota $1.00, Bargain Pug 
‘Petness Products, Phoenisvile 2, Penns 


Information, on how to protect your Tnven- 


ton write for Pree book, “How to Pra- 
feet, Finance’ ang 
is 


i fails, 
Garrall Deanison. 110 State, Boston. 
‘ANY Formal of refund—Send $2.00. Cat 
| Rogan Chemist" 1846 ‘Cullerie,, Chit 
YORMOCAS—AN kinds atest money 

Mmaxcie) luerature Pree, Kemikel, Park 


GIANT Chincha Rabbis. Valuable Por, 


Deticious Meat.” Easily Raised,” Pleasant 
Pastime, does” Demand. Semail 
Tavestent Pront "Willow Fars, 


t. baree 
Bie, Selieravilie, Pennayivanta, 
| — GAMES & ENTERTAINMENT 
HORSE Races fun for everybody, Just The 
ile, 05 Chvistoas Tis “$1.00 assori= 
fu, Goebly 3713, W. North Ave. A 
Waukee 6 Wisconsin. 
VENTRILOQUISM Complete Instructions 
‘Only $1. Leseur, 77 Wellestey, Toronto, 


Fifty-two cards, Joker 
Box 642, Denver 1, Calo: 


CELLULOTD—Beautiful assortment, Mot~ 


CALFSKIN, Tooling, Beautiful” surface, 
Erashed Gack, speriatly tanned for doe 
tooling’ Used "tor bilifids, ladies” ba 
1.070 wie fies. Sampiea 
Grate Service, ‘S07 Universi a 
‘Ger 1. New ork. 
COMPLETE instructions, numerous de 
sens, for woodwank Metalcraft eather 
fis, Dosipaias oon 
‘Of Hangicialts, 113 President 8 
Brotha ike ae ai 
35 ANTIQUE, Hiren, Swgrae, Gar 
ides, Bereuins, indian recs 
Fossils) Ooine. Minerals.” Rifles: Chtalog 
Jee Mlany Photographs,” Heike, Wenene, 


TARGE package Toca picses, ven, ee 
sect 


nai elt parts, 

plans $8.00 Double 90" Era, freries 

Row.” ‘Barnett ‘Speers, Bor 312, North 

Holiswood, Causfornia 

ELECTRIC Lantems from tin cans, @ 
“ars, Drawings, ditections, 4" insdels 

$2.00, worthyeratt, 43 Lovell’ Rond, ‘Be 


ing poste 
‘prinetotla, "Bok 5, 
ntiestone,, Ne 


Terman, Registered Patent Atcoracys, 
143-8 Albee Building, Washington, D-C. 
PATENT Your Idea! Write immediately 


inventors, 
booklet, references, free, Invention Repart= 
si A NB Paedeld_ Chea, 


INVENTORS: 5 ry and <oisiner= 

cial inventions. uy ded mais 
twetitern, Write Joy paztculare, Chartered 
Institute, Dept. inter. D. ©, 


INVENTORS. Wend the voor “PCat POE 

Inventors” Get wise to the tricks Worked 
fon Inventors, Price 81.20, Inventors Hobby 
hubs ox ant, te Louis t, Mo. 


SEH ‘DRAFTING. 
Send sketch. Free auotation, 

0B 8. 20th, Newark 3, Ne 

INVENTORS! Have you good patentable 
idea? Write tr Stetaiter, 1 West tind, 


Mcoet errata maz, eee 

ae 

Se erate oe 
Git tet BE 


ine ee eee. 
Boot. 1 2800 62nd St., Kenosha, Wiscon: 

ae 
ROTHENTIC Formulary, 1a pare hic 
lated Govk, Prepared by etperis 16.000, 
lie tented rave, recipes, bettets 
itrutions dof ‘enaiy inking are an 
Breduct Cousle preninti Gunes op 
et aiereeos 
Padams’ Brown Company. 


Bonet, mba. 
Depile, chestnae Mil oF Masencmuse’ts 
Cleaner. Dishes. sil- 

Perfect 


‘MAGIC All, Purpose 


‘Seach, Ye 


LEARN to draw Tupny fares, write, Funny 
Paces, Modesto 6, Califorala. 


SALESMEN' Amazing paiented wire sivip- 
ers! Sell 86 and 88. “Also electric trot: 
bit “shooters ‘sell $1 and 61.50, 30° com 

imisslon. ‘Tremendous demand’ Pactor 
fills. plans, shipyards. Gov't 
Depts. public! utilities buy, large’ "qua 
Hes. Quick sates, repeat fast. big earnings, 
We'stip, catty accounts, Coramissions pai 
weetiy Millenco, AA" Washington, 
jaseuctrusetis. 
HOBBIES, COLLECTIONS 

COLLECT Foreign Mil 

War Prisoners ‘Er=blems: Prices, Samples 
ye, hobtyautia Poi West Sand s., Rew 


aad ie 
‘Mexican 
bis, cvs ‘Spesiaities, Bow 838, 
UNUSED, Maten, Book Govers 100 a a= 
Yerent 81,00. 35 Royal Plash Covers §1-00. 
‘Pree list. Charles Edelman, 1211 P East 88, 
jeveland 3, Ohio, 
109 JEWELRY stone removed from ring, 
#240. Box 3, Bt, 
Lois 1, bison 


Lowe's, 
COLLECTORS! Exchange duplicates. 


PLYWOOD. Light 


Alreratt, Gum 
“Mahogany. Assorted slies and kiisG8-10 
sq. ft. $1.00, 25 4g. ft, 82.00. Satisfaction, 
Suiafanteed“Woodkrali, “Greenville. Obi 


GLUE. Waterproof. Arm 
‘eal specifications, 1 1b, pos 
5 Th. s2!00.- Woodkratt, Green ti 


Navy Aerons 
ia 


LINOLEUM Blocks 12 assorted sizes, 2° 
<1 $1.00, Kamin, 3110 Brighton 37d, 

Brooklyn 24 ew York 

BOOKENDS unassembied undecorated 
‘Kamin, 3110 Brighton ard, Brooklyn 34, 


FORMAT! 
FOIE America’s Front % 
Your wy et” Reat inside fngormaton 
on secret geological signs, leasing. promot 
fhe “Deusie. eatuable iitormation. 
25e. Landowner's Guide, Box 163i, Har 


lingen.. Texs 
$1,000 Hf you prove we live outside the 
‘earth, oF refute. our ‘proof. (Geltular 

"Teoe- 


Contioginy” $100) “we live” inel 
7. Hough, Fr. 


Manis Photo Co. ado City. Texas. 


COLLECTORS Super Hobby Mail: Se. 
Hobbies, 110 Gaston, Fairmont, West 

Virginia. 

LEARN t Gaw funny faces, write, 
by Paces, Modesto 9, Cafiforni 

EXCHANGE ‘Membership 


EXCHANGE books-magazines. Membership 
Bie. T. Crapo, § Ivaioo, Waltham, Mass, 


CATALOG: Ta 
Patterns. for 


F 
lets, Tools, Other Lines: 
{fluitrated: Write WosAtet Stop, AshD 
Georgia. 


S00-articles finely 
arn 


Stan bees poreaes, “Won ae, do Hough," Sern. ond 
Caled ‘AATEC adie Tectia queens 
BARC Sot sce —ateraa aires | “heed 1.68 Bok OB, WR a, 
‘0c. Exnlo-M. 179 Gramercy, Gien Rock, | Fefeuson 21, Mo. 
RoR raat eecerallc i INVENTIONS WANTH 
| Lae aa Bl SON Te ca: 
moe tows asstina) ony e+ | Nea fo miles fram New York City [sin 


terested In procuring for development. and 
aan Mee for poe wa oe 

‘Watlkit Machine Works, Inc, 
Wario, "New York 


| ALL Kinds: We have Faclize ang Agances 


ny. HO East. Main Stree 
Madison 3. Wises z 


\seénsin, 
WANTED—Inventions having pron pomi= 
Dilties, Patented, unpatented, ‘cash, 


alte. Taventors, Wishing. to sell, 
Gmmediately. Descriptive “bookie,” refer~ 
ences, free. Invention  Heporter,.3B-11256 


Si"Pairfieid. Chicago. 


fe, 
ented? It" so," write Chartered Institut 
SF Aierican inventors, Dept, 3-C, Wash 


"The Nation's Gadget Chief. 


‘Burns, 
‘Aiemeda ‘California, 


START now--We can finance, manufac. 
Were and dattibute any article patented 

or unpatented. Write A. W. Schouten, £29 

Glenview Avenue, Wauwatosa, Wis. 


START, Stop—Reverse motors, Nu-Way 

‘Poot Control-Lathes, Drills etc. Circus 
lar Pree. Pactory. ‘Tractor-Lite hity. Co, 
Boint Lake. tows: 


MANUPACTURER wants sensible mechan 
ical device of iden with quick sale 

‘aibilitica in fow-brieed. eld. te 

102:6"Oreal’ Northern Bide,, Cnicag A: 


GRIND Dials any Gvigy im plupe Ateregt 


INVENTIONS Promoted. Patented or Un 
sapienied, Wile Adami Rater Company. 


THE Shebel Filer Oles ail 
‘circular A. P. Shebel, 1300 S. Second 
street, Milwaukee 4, Wisconsin. 


GASH for Inventions Patent 
‘ated, bir. Ball, BC-oia! Pleasant 


Mt, St Louis, ‘Mo 
PEE 


REMOVE, Prevent rust. Bight euaranieed 
formulas $1.00, Hamilion, 650°3 5. 20th, 
Newark 3. New Jersey. 


STEEL Hand Trucks. Tmmediate Delivery. 


tally. Machine 

Shop, 2ia1 Mitchell St, Racine, Wisconsin, 

MODELS, ‘small Jor mapufactizing. met- 
ie Blasion, ete. Millburn, Bu 


are ee Tanne | CCL Le Spe deeds so wae 
turing Co. Rockford. tines ‘St._Muwaukee 3. Wisconsin. MILITARY INSIG! 
7 sais | LATHES Males, siactinia ca: | SAC Fawrsuese tone Seon apd 
SENT Me aaa Wea Pema saan Saat tae 
xeter WEP Ge eteg, etre 8 
JEWELRY. PATRIOTIC Poster Stamy 
SERN, Geese cape Ge ater k oee 
Re Rag ale ke, th? 


Jogns arid big buying power enable uy to 
bifer beautiful gems at prices far less tha 
Sriginal cost. Shipped Free for inspection. 
‘Appraisals Send for ig Pree Use showing 
fhe diamonds at xariing. ow prices, 


Lioya J 'Buber,. President, "Pi 
gan Adspclation,'193-RN North Clark 8, 


Shseago 3 
‘WE will trade new Jewelry of ali kinds for 
‘Your camera oF photographie equipment. 
Send description ot what’ you "haze and 
ha, You want.” Knoxvile, Frame Station 
“Munneapolis 3, Mirinesot 

spice arty records $1.00 free Tauing 
Hurwitz Go., Bast Saint 


HEXTCAN legal Information. Quick action. 


gals, ISPS! Ferris, Lis Angeles 22 


StxtoRW Taw Ppaice, A, Fo, Bok 
ao, Suaren, Mexico, 


MACHINERY, TOOLS & SUPPLIES, 


he “are 
Se cots 
wepany, Dept. 163, Box 1100, Pasa: 
“Gaiforsia. 
Sto, TRICKS vou can Gay Dourlae famous 
Catsiog of Soy “tvs, “age only Id 
genins Aneie'e fasten sevice of age 
Smattar, ahd. Dallas, 
me 


of allction bargains. 


"MRINKS, Bargain. Dale 
eo 
tools, machines" td suppiies, Tor, hobes. 


Private and commercial wood, and ‘metal 
Bhops.. Bott ids of 
items’ and 


and new. Thousa 
juipmnent trom Army aud Navy 
Get. your orders in. now, 


with Valuable free premiums, Send 


Tor ‘subseription form and ail detail. 
‘& Brinkerhot, tne,, 37 Walker St., New 
eB 


USEFI Tal or woodworking 
Teoleiahls Babers Brit Pease. Vass 
and many others = quick, 


Tags Machine 


‘Rogeles 9h, Gallvornin 
INDEX —Heads for sale, Very inexpensive. 
‘Sixy-two. different divisions, “es 
small fathes, dit press, Se machines 


Lowest, 
Sta bdee ie, Weneas City 3 o, 


STEEL beam trammels for draftsmen, en- 
caer, ecbanles, Circular Pree: Clair 
may, ox #2, wlsthebourne station, 


‘2.00, Naco,'25 ‘Lancaster, West Hartford, 
Connecticut. 


Beni pparatas 
fo perform 10 different, startling tricks. 
Guiarasteed $5.00. value! Pree, 


Koco RE MRS 
Seabees kee eee 
Pe oa eae 


Ps ust ha 
Hishyweod. cat 


Key Soe peartical Joners 
‘rick, Packs 
faric. Pactsee 


‘TRICKS, Secrets, cards, punchboards, etc. 
singed Ble Shaategled eeaiar tree 
Mack, Box 1276-P, San Francisco, 
ENTERTAIN Mystify, Rew. Bi 
Gussie ang «(Secret Pecks 
v-lg2 W. Clark 
BE Magician, Large 
‘catalog of latest @ 
afsiog af jeteat rica. 


nZ oer Teas and Caan 
Pontiac 13, Michie 


= Waaie 
Sherbet, | 3 


feagional maw 
ae relat, 


Pssst era anne t 
MAGIO—Jokers Purzies—finmstraied Lists 
‘<Se" stamp. Hammeljoker, Lehighton, 
Pennsylvania. 


‘Hobuyguild, Nas Webe 38nd See 


POREIGN Campaign Wibbons,_imalenia, 

sample, Uta ibc Toaugnacratt, 206 
Ave LW.) Calgary 

ate GoATe 
DAPRY Gent Journal Dep. «68, Comimbh 
Monty. magusine’ cratomed. with 

heipfat “informations 41 seatiys ntrodue: 
{Sey Semanth subscriptioa 


SISCELLANEOUS 


ARMY GOODS (USED) 


pep hate and ew 
Sey” mess “kite 3 


2c, canteens 8, cups 
te 


Case’ Tbe,” Pup 
Hleamets $4 Linens 
feepaisn lined 
41. Pe 


ay express. NY. Balvage Co. i 
bert St New York City.” 


SSinpiewe information 


8. 
{guvea bargain cajaiee Pee, weihee eae 
‘Gompany. ‘Dept. 2-01 


MEDICAL Laboratory Tecnnjluns iy Breet wreat 
‘Geuiand. We train you in sour 
tie, In Sour own, home,” You can pract 
file shidving. "Write tor fret cata 
Imperial’ eehinteal Tnatitute, Box. 070 
‘Austin'b, Texas 


‘No “obligation, 
't,, “Hillsboro, 


IDEAL Gifts — Beautiful serving tray 
“#2.08—colorful tile plague $1,00 or .0.D. 
Botti hand painted and. signed by the 
artist. Michele ‘Studion, Box 64, “Allen- 
ure 
348, ANTIQUE. Firearms: 4,000 Bargains, 
‘Coins, Swords, Cartridges, Fossils “Min: 
crale, Tadian eites, #ufes, Catalog (Many 
Botoeraphs) toe.” Heike, Wenona, Tie 


pee aa ote, Send 
for free’ circular. Bible artists, Box 28, 
Jackson Heights, New York, 

FOXHOLE racio'—amazing sorviceman's 


SOLE Se a ea 
dione Se ee 


‘SAGICIANS' Headquarters, 216-pase le 
trated catalog. 28¢. -Kanler's,, S-1311 
Walnut Philadelphie 7, Pa. 


Gistance-getting instructions, 
fa, Box 93, Jackson Height 
ressors $10.75, 
mann, 6846 
"Ohi 


TTWIN-CYLINDER Air Co! 
‘Motors 
Parrish, North College HUI! 31, ORIG, 


| SEND 25c for $1.00 worth of Magic Tricks 
‘and our latest catalog. Bali Sauare Com- 
pang, 697 Broadway. Somerville 4 


rious sizes 

MONSTER mail. magazine, adsheets. <ir- 

‘ulars, opportunities, 106, Harvey TeeDle, 
alana, 


| pecatur. i 


MEXICAN Importations. Bulletin Pree. 
Fe Gerwotk Sretiog ane Face, os, 
samples 2g, Masia Pieducis Co. 138 
Gh, “itan 5, Oklahoma. j 
PHOTOS, for adults, fun lovers only. 3— 
Woe 180e, Detals loc Haller, Mailad- | 
drety Service, 496 New York Ave. BrOoklvs | 
SB New York ‘Weite” Any year 
FREE BookletThe ‘Truth, About Jesus | 
pels CrMask-P0, Box sifBauimors 


PROVEN monevmaking plane! Hundreds! 


canon drawings by mall, Send laree 
lear 2 one dollar to Rembrandt 

studio, 

MAILING, | “Tas Names Any Gi, io 


50, Particulars. 256 
‘wisconsin. 


Piao on at homer 


pecole, Bess" enJopabie pastime, Details 
Sger (Refundable) Leura’ Dickson, 385 
Main College. Greenwood, 


c 
Hes, devices explained. Cl 
Gentry ‘Press, Box 19D, Glen lig. Ti. | 
RECEIVE mails, magazines, samples. 
i a eS ee 
Howard, 306 Broadway, New York. 
ATTENTION Amateur Sclentists, Join Our 
Saaienee gly today. Hopkinsv 


Hed eee tae team eal 
Treasure and minerals. Fisher’ Labors~ 
tory, Palo Alto, Calif. 


TREASURE, Metal, locator metailiscope 
oe aps portable $88, Bor 3, Hor Springs, | 


PIN-UPS--AIl Kinds, Wzite Novelty Siu- 


‘dios, 3018" Eldred, "Batt at, 
michigan ad 
UNUSUAL Novelties, samples 10c. Modern, 
bers, Sats Bee York» 
Seysrrn yy headphones im stock! 


Write WAW.0- Radio, Lanrviie, Tow 


‘HELP Humanity and Bumenity will help 
Nou. Drogremite  Humanology shows 
ow. Dime brings tus showing also 
Row to. eam $1000 Prise, Dime retumed 
WP dissatisied, Ornsteea, Box 8-29, Hngle= 
‘wood, Colorado, 
TRARY Metascience Remarkable druaiess 
Healing. No manipulation. No apparatus, 
Unbelievable simpulity and results. Inex 
Denaive correspondence course, Write Met 
Belence, ‘De ‘Land, Plorica. 


SCHOOL Seniors! A ts SP i Brie 0a 


‘Our Kwick-Sell Car 


itsburgh 30, Pennsylvania, 


“CINDERELLA”. — vallure™. — “Beauty 
Bath —"Whisile Girls. émm 80. ft, 


snes AmeFicatt 
Sales. Morristown 3. New Jersey. 


fresh movie fmt Three 


deposit! Sia 

Hors. 4036 airoadway. 
Kansas City 2, Missouri. ij 

BEETERPTE, outdoor, safety, fim, 
Tenn aso. 


FRESH Movie Flim 100, Temi 6135, 3° 
veloping inehi 
asnbagandor. 478A Quine? Biel, Bronk” 


SELL, Names by maii—Eaaily complied 
salons. eeded. Stamp brings exci 
ibications, Os 


fn N, 

eeane Fina Dough Bolg eared 
‘Complete, sound subjects 

gamble" Zim"), "internation 
Strauss, Brookiyn, New York, 


‘Seay 
profit ‘details: General 
Thousands dot 


Sining {, New York. 
EARN money at Rome! 

“Home, Worker Magazine’ tells bow. 
‘Sample, 25c. Sisemore, Wox €, 4817 North 
Kostner, “Chicago, 


BEAUTY Brevitieg mm | 62 
Beebe 


$4.00 
sta, i. toes Sonkine, 382°A, 


Elmira, New Yon 


MEXICAN git. tems. price list tree, Ray 
Foner, vob sr, Bi Paso, Texas 


MODELS & MODEL SUPPLIES 


STAY home, seit by Maill Pree details of 

ctieal mail order course, Habermann 
(oh."Box leia Perry Square Station, Brie, 
Perinsyivanie 


OVER Too subjects in both 6 and Tommi 

or sale. Catalog tree. Jom silent rental 
brary ‘algo, Peck Film Exchange, Box 60, 
‘Yoakum, ‘Pexus 


“Boston. 


MANOPAGTURING dies siargpings brass 
Mature apd Tnadel auppliers Bend toe tor | 
cafstog. Plerce Model Works, Tintey Park 
iinois 


CATALOG 50 engines, model rs 
lies, abe.” feftinded, "Simonsen Mo 
suppliés, P-2054 North Greenview, Chi= 


START Now—bullt mosey making. all 
‘order Business, Get yourself established 
Actual, ‘exanjice sxglainea., Partitiars 
Free. Young's Industries, Rent 16, Of. 


‘16mm " SILENT-soupd fms Complete 

rental library. Ail latest subjects, 
catalogue, (sample fim 10e),"Garden ils, 
Sin'we soin, New York 10. 


1009 MONEYMAKINO. ideas. No. invesi- 
“02-1908 


EARN more money. Write for free whole- 
Sale ‘price list. ‘Wousehold necessities, 


smaliwares, eames, noveltien. Alern, Dept 
| ears ive 


we York 7. New York: 
Big Money. Fx 
free. 
ima 


DETECTIVES Farm 
‘unnecessary. Partie 
133 West 6th. NY. 
VARIOU: tunity Cat 
28. Bon Vs, San Diewe 13, 


fornia.” 
‘CATALOG atin 

‘ice foe. (retutaabiey 
13h. "Terre: Haute, Indiana. 
‘OPERATE your oun mail order taste at 


I 
cago 15. | 
| 


Sao mae aaa 
Tao HG, apd 'O Sau, 
walters, 260"Ere, atte kee, 


ioe ‘Wome and a ae aE ‘supplies, complete 
suite fonae Gueagus, a, Wm Wl 
Or 1th Be, New York City, 


NOBEL wen and tng a a 
fies “and. drawings. Literature “106. 
Waste Miller 322 Ns Wells, Chicago 6. 


‘Capnn.Phojography. 
fewark 3, New Jersey. 
(ODEL steam engines. boilers. Circulars 
Toe, Anton Bobtboy. 2291 Price St. Ral~ 


‘MONEY MAKING OPPORTUNITIES | 


nome, etaig ee, ‘Beach. 
‘paver St. setts: 
EARN money evenings. ‘and dupll- 

‘come cartocns for advertisers. 


OPPORTUNITIES Galore, 
sample. mailing free. 
PS), Dee 


Coane 
farvey. Teepie 


aired fcl6ntm Pity evict Radar 
ene ee ee 
for etalog. Ray Vaier, 20%, Eimira, New 


Seas ESE Tees Fig Mavis, fini Fine Gata 
«Beane ‘anton, Pittebure 

1 BUY—Swap—Reni— Sei) 
Brockton, ‘Mata 


ra, Toa 
Waves iste, Hox’ 830, 


HOCMES 3mm sound projector complete, 
ims, aevry sents, John ‘Mick, Sha: 

vane, Wis 

MOVIE projejors bought and po 
oe. United 1900-D, Eaverence, Rolede-O. 

SEND, samp tor. ietom, dom ca‘a 
‘Sterling's, 619 Northanipton, Easton. Pa 

FREE Cai rolector filma Toe. 
Goodwill Coimpany. Jackson, ‘Tennestee 


INFORMATION—Locating 
sale) ete. Rakes, Box 
ruins 


wticles (whole 
Hie, Chicago 80, 


FREE Literatore explains mone 


1 Roneyimak 


Building, 


spokane, Washington. 


MECHANICALLY Inclined Men—Ovwn and 


‘operate Rencra! Appliance Repair shop. 
complete, “lustraied: course “shows you 
Sow Welaing. Hetrieration, ‘Matar “e- | 


IE, Howto fet ovines. gt, all phages 

Covered, “Pree’ Pterarure. * Sarisey ipply. 

Depts 146, 3805 WN. Central ave. Chicase: 

TERR Ratner oor ier ace. 

der men. ‘Baap ilyrated 

aw coat. ‘oatles 

Mechanics. Schoth, Dept,” 3-8, 4703 Wert 
Pit toe angcice'@ 


REVELATION for Opportunity seers. Dx. 


‘Tibolt, 6A, 185 Codirey, Phuladk 


Wane io eabe $9000 fear Ne baa 
Pibucations, Bethany 8: Okla 


F-RAISE Giant Chinchilia Rabbit, 
Willow Farm, RiGH, Sellersville. Pa. 


MONUMENTS 


SILENT 38mm fimsi, Features! Shorts! 
1013 Stewart, Young 38, 


Mi 
JOTORCY CLES, BICYCLES & 


Maite, 
fram 


WHEELS, Tires, and Tubes for Motor 
Scooters, “Midget Cars,” Wheelbarrows. 

gud other testa equipment. 

‘Aino ‘Bievele Parts, aad acoessories, 

fst stock in United States. Send dime for 

fist “Cycle Transport Company, 1241 5. 

Biichigan Ave., Dept. ©, Chicago 8, Htinois: 


Yaluabs 

tent free, Write imipediat 

| Patent counselors. ‘Victor 
HIP Merlin Bide, 


Registered Patent’ Attorney. 


= Mistorieal Motor Scrap 
Fostpaid. This is the ‘book 
ine Morarine Paaia iso ra 
‘otoreycies, automobiles "i> 
i” described. "Bee “our averse 


Rents. Under Automobiles, “Ciymer, 2135 
WirPlco. bos Angeles 6. Calif 
ENOLISH “Motorcycling” /Magazing.In- 


Teresting, Clonal, foreign Motor 
cycles Hating heh ond nade. aayertne- 
Reais oc, Sapte, copy “Cinmaces 38 W 
Pico, Los angeles. 6. California. 
100 MILES falioni Motor-Scooters, Motor 
‘cycles, Whizzer bicycle engifies, midget 
automobiles, fagotine engines. No prior ty 
Recessary.. Catatog 10s. clyaier, 2125 W. 
Pico, Los’ Angeles 6, California. 
PLANS, scale, drawin 
‘itstrations tor bull 
Sevater compl 
‘riven bieyele 81 
We Pico. 


| Mvmrone sag or fee SL 
ie semis bree ce 

pape seniee eetiae 

a 40-A, Wash- 


YOUR HOROSCOPE and 3 questi 

cerning business, love or farally 
anawered, Send $1 and\ birth da 
Goldens Box. 26a," Yelm. Washington. 


a 

aa eee 

"pare See eae ae 

| nary information without ortieation, Here 

| RepPisareSat Fitcesw at was 

| ERs 

| SnevenroR's Goer, cmtlag 
I ae EAt aeant ret 

Saat Sea ees 

Silane stmaksse wr 


PATENT-Particulars and blanks, free. air- 
Tailed. Sterling Buck. P-437 North Ave 
Baltkmore 1", Mat Governmient—Registered 


‘Nicholson Brothers, Saskatoon, 


i Gentainw ator 
\Lerprise 
indiana. 


HARMONICA Magic. 
‘liminated notes. Self 


Dept 
Chic 
MAGAZINES tus, 


ski 
wat 
" 


Radio, Amusemen 


‘Publishing Co.. 348. 
polis J, Indiana 
PIANISTS — Quickly improve. technigue, 


‘nighitreading, accuracy, memorizing. 
higough s Men(al-Muscular 
‘Bron 


SONGWRITERS: Write for Pree Instruc- 
‘ive Booklet Qutiining | Opportunities. 
yaited “Music Corporation, Dept. 31. 
‘Salem, 1adlana ‘2 
PLAY, Hawaiian Guitar! Punt Pleasure! 
‘Prof! Play songe on frst lesson. Guitar 
ven. First National tastitute. Studio A. 
change Bidg., Spokane Wail. 
RECONDITIONED Band and Sizing im 
struments, List Pree, Rudolph s, Atchl- 
son. Kansas, 


‘OLD GOLD, WATCHES 
GOLD 135,00 Oance—Maii old gold veeth 


ate sae 
poner 


‘Washington. D. ©. 


WRITE Postoard, get free answer book 


MIND—Power, for wealth; health: happi- 
‘ess aad. stieess, Complete course. 2 
Mental “Setence Institute, Dept. 30, Ips 

‘leh. Mass. 

‘ATHLETES Foot Remedy indorsed by phy 
sicians $1,00 bottle postpaid. Dr. W. 
Renz, D8... Room 3, Chavanne Bide, 


PERSONS Jcated.. Reward for Inahergan, 
‘Shabraska Birth. parent U8 
resaich, Chafee, Sa¥" Washington, Chie 
EEA ban—iacig "Win, Vour Feet 
‘Hurt’. Be sensible! Discard useless fem= 
{edies! Isiformation, Dulco, 3248 Pitt, Pitts: 
Surgh 31, Penusyivania, 
PIMPLES disappear almost overnight, ¥ 
tried ‘everything tit 1 found. thts. for~ 
mula Make. yourself yours $1.00, Morea, 
ox 343, Lowell, Massachusetts. 
NERVOUSNESS, Insomnia, Rheumatiom, 
‘Arthritis relieved. @ Sulfurbaths Wi 
Pineneedie $1.25. Miko, Talbot, Kew Gat 
dens. New York 


Mealors, Dept 3-B- Washington, BG. 
PATENTS Persooal Service no catalogues. 


BE Dangly No More! Opeg Destiny § Doar 

Bsc “Brings “Cupid's Destiny. Wor 

vestest Sotiat Pubiication, iaciudlve ta 
de ore ier sex. Cap. 


{isis destring early macriage. Mention your 
Destiny League, Aberdeen 13, Wash= 


SEE specimens your name written beguti: 
Tully with Professional Black, ink, Send 
dime.” Meub, Expert Penman, Pasadens 4, 


Galifornin 


rip rcs Sioa Tape 
Sate a 


MAKE friends, baniah loceliness Crow 
t corresbondence club in tie County, 
condential eg 


HYPNOTISM, 
3c, Wester Inst 
Paintin 
PRAYER Thay Works ie, Neopia Sie 
Bhaed, Send Jor ‘Alexander 
i 


Gomplete 20 Met cone, 
ftute Hypnotism Bel618, 


‘Bnaor Tuners 
‘ion Angeles 33. 


hab in ay 
club alte, Box ti, 
TONELY? Photographs, descriptions Mage 
o Acme, ok 4388," Portland 8, 


‘azine 286, 


‘Card Club. Heng, Worth. Carolina 


Raowledge. Power. ant 
(at i rightfully ours, Details Free. 
fam ‘€"Bradier, Bor 27%, Kansas Cir, 


cooly as directed. 
ickiy. convenient, 
Svthout investing &_ cent 
Tab Bor 35a, Creveland, On 


Tie, Gevaraxing “Witetny 

ey anking Waite 

Health ‘Coot. Mae from. ati 

Kod teadiy ‘oblainabie snveberes, ‘Teo 

complete formulas i0e-, Delta Co, 3960 

‘Srondate, Chicaro 41. Tiipois. 

ORIENTAL —Fou-Remedies. 

Corietal, rater for, centaiee 
‘istases. ‘Fubercaiori” Anemin, 

‘Siren 


Body, 
of 


Rheumatism, Hemorrhotes. 
lar free. Kolrennolf, Box 121, San Pran- 
cisco. 


CONSTIPATED. ‘Use Ggyitt's Here Tap 
‘Sample, Gaviie. Topets, 


NERVOUS? Fashiult "Fears? Pree, 
helpful information! John’ Englund, 


Ironwood, Michiean. 


LEARN. Ventriloquists, 30 slatip “brings 

erticulars, Smith, Dept, 219, 801 ines 
tow. Peoria, Tiliols 

joomers,7_funiy_apigy _ hats 

ory $1.00 Pow, Eat: 


icy but fa 
Rie ve,” Bow 21 


CAREER and Job problems solved. Proven 
‘Methods tat Sueceed, Gatto Associates, 
‘Trenton I. New Jersey. 
‘WIDOW and Widowers Ciub, (Confident 
3c.) Write donn Rankin, Spring 


fa 
HAIR Fallipe? Dandrafl? Wille Tricholo- 
‘Est, 150 Lewis Street, Phillipsburg, New 

seo 
‘SLEEP-RITE earplugs stop boise, Guaran- 
f'Dows, Is Park Row, 


POUNTAIN Pea Guorantecd 108 Gp" 
Spurn, 163, West 171 Bereet, New York 52, 

DONELY list ioe, Your name listed 35c. 
‘Renick, Holland, New York, 


‘RUPTURED??—Improved Appliance Hoids 
Gn Up. Free Tha. ‘Eaves Company, 

Punt, Mienigan. 

SINUS Trouble—it A Victim Of Sinus, oF 
‘Gatarrtal Infection, write Bullock's Lab 

corstories, Ine, Aleeandria, Viren 

HEALTH, Prosperity, Happiness, Taforma- 
tion frée, Joseph Lous Seherts. 93098 

Bartiner avenue, St, Lots & MissSut 

NIRVANA assures you Peace, Happiness. 
Prompenty. Write Nirvana, Norfolk, New 

York. 

ROMANCE Nagamine 
ons, Stan 


ain Deer 
Rae Jackson, 


ehiengo 12.1 : 
HOW {5 prevent and how to cire nerv- 
us breskeown ‘Soc coln. ‘oe Boueilo, 


£0. nox ibis, Btotkion: Gaver 

Lonesome? Write to Broscway Fignd: 
Nl, iss woadwes New fork 

colt for conespondence: fends. arriage 

WINE, Makine-—tinay. inexpensive. ome 
ineokei guide. {00 iasier ant 

zernida Siset, Philadephia 44 Pe 

DANIEL Willamieon Christmas Greetings 
angled Advise address Pures Ad 

sites, 

BOY Viaiaine amet Rive, Po 
Gud Wades: While Bear Este ‘tan 
FOOD Health, i Wealth. Postal, beings 

bs woot, Carodiskey Co., Lewiston 3, Pa, 

THOTOFINIAHING 
HENSATFONAL iroaucory ote] Sepa 


Thavanteed “deck 
ints oF 8 dou 


oa 
have new, perfect Semin Alm. 
Fee sr oe on fe 
‘Amevican” Stution, Dept 


is 
Tow’ prices. 


ue ate uae 


er 
fh "Boauttul “decked coos 


sxpowure oll 
{ee"finiah° with" embouned’ wide. marin. 


ie Malibog” Pum” Service," Hox 


Hoa; 
Chicago 80, 


EVERY 


etre an piiiargement® 9 spar 
ibe des Enlares 


‘neved ents and. roll 
‘OF smaller: 
Photo, Box 


YOUR favorite kodak 
ize. 8x7. lbc: three 
Bend est 


iigtireselareed, 
lor quarter. coin: 
tives (iim) today. Address 
‘sitidios, “Dept."#3, ‘Des Moines, 


10 5e any Newative 
Photostampa Toe double $1.09 Aehared 
Tn Thorndale, Galcago. 


feppert 


stiaio, 1419 nond, Rockford, inate, 


| —_POUrTRy © stPPoies 
x 


| SUBSCRIBE | Tony i a 
‘oat © poultry raising. EX 
perimental Parm tektec methodss” Two 
Five years, $100.” Posiery 


"PRINTOMATICN | Self-teeding Rotary 
‘Stencil Post Card Printer. $9.0 Com 
ete. ALL Makes © Duplicator, Supplies. 


at ae ape” i: 
SogUCipgah fats Neola” Ps 


WE Reprint any 18:32 form On} 
Dollar, 1822 or smaller. Exactiy. as sour 

eriginal. Roll, Don't fold Copy, Samples, 

Tutormation. "Weite: Schotler i407 


ard. Pittsburgh 12. Pennsylvania. 


| Postpaid ‘for only’ 83,00." Luce’. 1 
ington Avenue. New York i 
MIMEOGRAPHING and Multigraphing, 
eadears of fie work and ie price 
lees, J. Allsmuths. 


Seite lagelpaia 41. Penisytvania, 


Ut HAMMERMILL Letterheads 
.  Eavelones, Ingles, 
re Sire, Hace Brine Oot 


"gavel 
Mero Products, 
Pennsylvaitia, 


a CIRCULARS speed 
i, SOS Sa 
pW 

bona si Ge TERRES 
weet cease ON 


Bepala co 


ig eo 
‘Box Sis: 


ANNOUNCING New home study course in 
"Good field. Nearly 

schoo educa 

‘Op. 


“paking — Beheol, 
1515 Michigan, Dept. Ti29. Chicneo, 


TOCKEMITHING now made, sass! New 
‘Course teaches vou how to pick locks, Dt 


Fation Open your own Te 
ide capital tequired, “Op= 
 Eaay, iustrated 


oe 2a 


for Older men, 


RAISE Monevmaking Angora Rabbits, 
‘Woot $8: pound. Plent} markets.” Cash 
income. Pulure prospects brit 

firs free, White's Rebbitry, 
Marien Ono, 


te Partie 
ie Madison, 


$5900 FROM Hall Acre! Growing Ginseng. 
‘Seed. contract. si 


ied, Par ieulars 106 
2, Se, Norbert. 


MOLD Perfectly Tetiered monuments, Gost 
tty cents, bring. 812.00. . Cemeteries 

{ul Gr apes Tngiruetions 91.0, Riek= 
1a Gare ‘Martin, te 


GROW green vegetables, five days in cel 

Tar. Complete instructions, two pounds 
‘eed’ $2.50. Temple, 182 ‘Tangerine, 
Petersburg. Fi 


EXCEPTIONAL profits raisin 
‘est breeding. tock’ avail 

puminned Yanko Yount, 

Long alu 

MUSHROOM Grows in Boteg, 
structions $1.28." Gurdon, 883 

| winmpee. Marttoba 


ig ink, Fin 
lable, Detalle 
Tiverhewd, 


Spawn. 
rian, 


200 LETTERMEADS, $1.00, 200 envelopes, 
31.00 oth S148, Raceior Pres, 
Hampton, ‘Virginia. 


| Pugtoonarmy ino Camera Phgie 
eames tetris 4160 Ain, 383 
wim winnpes Manin 


‘OFFSET and Letierpres Printing Send 
Specifications for estimate. 4184) Path 


sty Philadelphia 40. 


: North MeBride, 
eyractise, New. York 


109 81.xii, LETTERNEADS, and 100 Bh 
lope $1.00 Postpaid. ennerite, 207 
west Philadel iz 


eee eae 
= sed 


Senses LETTERMERSS Exige 
| aigpes,. S888 8 Zorn Nieare 3, 
jersey. 


$2500.00 YEAR is backyard, ‘realize 108, 

Moyer, B-262-M, ‘Milton, Penneyivante 
ADIOS, SUPPLIES & INSTRUCTION 
FIBRE—Bakeilie Washers, strips and 


pieces, large ‘assortment for" Insulation. 
Tor ‘electticians, radio” mechanien, 


LETTERHEADS, Hammers 
wea Natnan Hale 


SaaLaryprintne pre 
‘Standard Press, Box 381, 
Missouri, 


“PRINTING OUTFITS © SUPPLIES 
PRINTING eculpment, type and supplies. 


‘Stamp tor details of dime for com 
fe iunented stpls ‘book Kelsey nc. 


Feasonable. 
Se Louts, 


ees Ss 
Best Go. Box 8602, Cieveland 1, Oui 
Hesnenteeene. 
a 


WITH every 0-or, # exponare, ii. 
3a of brits. Ake, Skriang Staion 
aaitibepe 5". “Asheville. 8c. 


PHOTOS WANTED. 


Presses, Die, Paige, Sipe Bargain 
List Je. Levinton, Bok 018, New York & 
PRuTgsS bg wane? makers Ceulors 
Se. Murels, Box 748. Dayton 1. Ohio. 


ERGHANGE Kodachromes, Send Twenty 


Puartic Center 
sv Los Angeles 6, Call: 


les. Lists | 
Tipe. Supplies. Lis 


if for pur iat radio cata 


RADIO, Service, meo and experimenters 
dollars. United Radio Co., (1000-V),, 


a exer 
Ein 


BUILD. atest Improyed. Loutapeaker 
Crystal qastructions, “Bata. 2c. 
anofose, Rid, Hunent Bawd, Richinond; 
Virginia 
LOWEST Prices, Radio Ties. 
sts Je. Botter, 1214 Me 
of 8, Misses, 


PLAYERS, Vicrolag Bhonowravhs, (Me; 


Hayward, 


ig, Ba 
‘Kansas 


ical) Revaized, Epstein's. AS0-Pitsi 

shNee York's New Pork” 
EBUILD a radio, complete iit with tibes, 

| e095,” decate: nOkt8 “Ave, "A 


Brookiin, New York 


‘TUBELESE Radio mage Wild Tater Unde 
‘Complete Plans 300. N.W.C. 
Lonrvilie 3, Iowa, 


ow” Sieiai. (eteucraton 

How to get business, et as 
| Brereds "pree“itersture Curisty “Supply. 
| Depts toss, i805 N. Central ave. Chicaya, 


CRYSTAL Radio operates loudspeaker. 
shop. | "strated instructions aoc, Crystals 
¥OU | cataiog ee, Hewiett, 29 act 2900, 

Sceahrrotiow testecions arene 20 
| Sct fubes ¥100; Jones: 150s Dudley, 
| wien 5! New York. 


es 


iy guar 
enteed. ‘St. Moriiz Blade Co,. 321 Broad 


Nay. Dept, New York 7. 
RUBBER STAMPS 


goter and 
$00; “Cart 


fe Beli $50, “Complete set 


‘S.é0. Same: Sales Co.. High Pout, Nort | 


‘Carouns. 


SEERINEING Pocket Stamps — 2 ine, 


‘$100; Sines, Rubber’ type sign= 
markers. Ciredlar free. Press, Warm 
Sprines, 

RUBBER Laundry 


‘Stumps. $100. Pocket” 1,00; interesting 
Books, Veen, "Parcel. eis, 33" Astor 
Boston, Muss. 

Sekyiceuoes  aauins samo, 
Pad, indelible Tax $120. Excelio.” Box 

500, Shreveport, Louisiana. 

3 LINE stamp 309: cushioned. indexed. 3c, 

syblenaduren 91.50, Printrice, Wauwatoes, 


‘SONGWRITERS 


BOQWS-Arrows for Recreation-Hunting- 
Fishing. Beauliful “Archery. instruction 
180 Iustrationg. only $e. 

7 feet sae 


WORLD'S Largest Diamond And Triangle 
Free Btamp) Magazine. Stamps 


SUPER Special—i50 World-wide alan 


‘mixture, album, ‘perforation gauge. iit 
aettatle ate all [or gn He fo eto 
sparen amprcgnin. Lewrence) Sta 


geet seth a a ee ae 
Yan 8 “eh Rito aE, 

| ARRANGED By Cary niga, Ral 
ad eat ee a a 


French, Colonials, Buropeais. Hen 
‘teE ver "Road, ochester 8, Ne 


Fork, 


UNITED STATES No, {78 No. 93, No, 
300(int). No.” 300, Now’ 397. No. 402, 
No, sa2(Mint), No. 615, No, G29: Send Boe: 

‘whiton-Stampe, 


ARCHERY, Eaui ‘Galalogue Free. 
Mid-West not as To, 
chicago 48. 


BONG writers: Melodies supplied withowt 
charne ie 


SONG Poems Wanted: Write for Pree In- 
nimictive Booklet, Outi! 
yor United ‘Shuale Corporation. 


Spoem for immediate consideration, 
st “48 Beacon Building 


lar Musie Masters, | 

Boston, 

BONO" vid Poemn Por Tmmedi- 
ie Examination and Pree fying 

DicHlonary, Richard Brothers, 40 Woods 


Bere 
"HOW, Te Wie an Rig Ta Sas 

a eg 
shanti catty tard 
‘Marylan¢ 


| 
ps | 
SONGS arranged and scored, Song poems | 
ie. “Analysis. ‘report $2.00 

ction guaranteed, Tommy Rubosrne, | 

‘Bon’ faba, aakers Bed Ceitforsi, | 


OUTSTANDING | Songwriting | Service, 
pomuenbart, 1920 48th," Des /aoines i: 
. Ti “Bit ae 
postpaid. "J. Andrews, 4 'itelen St. 
Pinias, Pa, | 


STAR Bluing Salts Pistol size $2.05 Blu 
ing, Plating. Refinishing. Gunblu, 3228 


Plant, Tampa, Florida. 


seu, Runnemede, 8. J. 


BRITISH Er, caleayt Burma, Gy 

rus, Owalior, Sarawak, Tasmania’ Alto 
soheiher British: “Galy" Se. with. Pictorial 
Hag Comateinaraive Approval, Lyman, #1 


ee Ee 
oat se rgta uae abana 
ade Sila eS: NAMES, 


SEND 106 for ist 100 used wuma, Frage 
‘seths. Willmar, Minnesota, 0” - 
gD gon, mar si, hanged, Tk 

Samp. How Site Mine 


ae, LE 
yf ata 
Sib "Eh eta is 


{taloruing up to 3c" or mote each 
fot Patkage ot Pn te Btampdom—and 


ice nly oe {0 serious, 
‘ante! Money, back if not dell 
ian glam c.. Devt ne. 


fnrwe commemorauives airmails, high de= 
ominatons t,t $5,001 Blampdaats tie 
Package of fan—and you might find 


Setting ally valuable! Price ealy de 
fo" serious. apres “Applicants, 
Money back ‘Wf'not delighted. Likastrated 
bargain. lists” with ‘each order, Myste 
Siship ‘Company, Department 35, Camden. 


EXTRAORDINARY Pictorial Collection — 


SONGWRITERS: Rovaliy Contract Free. 

Iwate for details. Puritan Publishing Co. 
343.8. Dearborn St, Chicago 4, ilinots 

SONGWRITERS—Pree booklet “Getting 

Write. today 

dun New York 

“Amazing offer. 305- 


SONGWRITERS? 


Deler, C-10, 2157 avers, Chicags 47. 


FREE—Pick Be worth of siamps from our 

first W'S. Approval. Selection. -AD- 
proximately 100" stamps to choose "from 
i Excellent value... No obligation to 
fig’ Lists “huatrating” ine “mot” popusar 
UA stampe—at peices ‘you ‘ean, afford— 
Will Be tpetuded, "Don't, miss’ this appor- 
Tunity? Write today. SD. Engel Co., 
Sa'Park Row. New York CH. 


| it DIFFERENT a 
‘Countries includ ‘Free 
PENNE French to abproval applicants {or 
108 "ele tarp €0.. 40st Renore, Obl 
ago 40. D cate 
ABYSSINIA (o Zanzibar included in Pre 
‘uum Packet of 50 different. also D)ibou- 
th, Mozambique, Venezuela, vesythinw 106 
f 


PREE—{.iberia®™ Vali ile, “Barth 
uake Alrmail “Thailand, tunisia Vie~ 


¥, Port 


ts Dept. 
RIOT of olor, Galaxy “of Beauty, 18 dif= 
ferent. Pree French Colonial pictorial 


galy ise with approvals.” Deluxe. stamp 
Service, P'O. Box’ 203, Los Angeles Bi, 
iy. Pree—Forty pager 


autora 
Sheiudes’ stamp 


PHILATOPIC” Mou 
SSprofecely iliatrated 
Binpire ‘seam Company, 


Eoctdlopedia, 
Dept. 


PRER Your chgice of any 10-sampi Tom 
at, fret 0° “Approval selection. Liat 
spelt coxmapoltan Stan 

roadway. Dept. 12, 


‘omipaiy, 


POUND Unpicked U. 8. and foreign mle 

‘ture contaiting thousalids stamps $1.00, 
8, ihe. ouly” $4.80, Longacre ‘Shop, 100-0 
west ana. New York Cit! 


SPORTING GOO, 


‘sheeplined coat 
with Pull thie, | 
Strong cottgn-tndd sieeve Enlt windvieht | 
‘eristiets; New Merchandise “rejected “bY | 
Ruvy'ior allen smperfections, Snes Seto, 
While they ast only $20.56." For descrip” 
five price liste please send postage. Mili- 
{ory raging Pott, 280 Markee St. Newark | 


EELS” Complete rear and FeRgaing ot 
‘ay and casting rod. reels. Mail Your | 
ees fodas Bromine ervie, nom ce = 
ces for untepairable. Feels. an 
Fods, Mail same today and cash ‘flr will | 
bev forwarded. prompuy. A.C.” Bisbal 
9535 Obio, Detroit 4, Michigan. 


POSITIVELY Greatest Pree Offer—Latest | 


Beotts International $3.00 Stamp Album 
—eovering entire Worle, contains 36,000 


EXCELLENT stamps on approval. We 

send stamps of the countries you disk for, 
Want tists Alled. Join HR. Nabholta, 608) 
Lakewood’ Blvd i. 


Tncindes 


60 DIFFERENT United States 
‘commemoralives, higher values, pirmall, 


406," Gharies Stone, 


‘URLTED STATES CapadaNegiomsdiand 
Approvals, British Colonies Sete Dollar 
pa ban Hayden, Box. 703, Bloominaton, 


DEALERS Waalgie Cone, aE SE ‘Wholesale Catalog. Postage Se. 
‘Pranksco, 9031 Queensber:y_ Baltimore, 
aaryland. 


fT 28th Bt AStOrIs. 


10TH Century U.S, Commems.. Civil War 
‘Reveniies. Battieships. 8, #10 Stamps Free 
‘Approval Appulcenis. Metropoutan 
Ktarips, SBBS"Broadwas. Ne 
TRE Dest" United States and PRilppine 


Sompany. Alban, New Yor 


‘UNITED STATES approvals complete cov- 
erage fue quality. attractive prices, 
‘geininole Stamps, Box 436, Coconut 
Plorida. 


30) DIFFERENT U.S. $1.00, 300 different 


eins trom 1 sats, tan 
rae Soa Sn te 
Sie Oa Se Fa 
Mitt pey eae 
oft Satrath 
GerRAnanes re Memes A 
atlas, ie eae 
alte OS Wa Win, ES nae 
Curae gazes 
vasa 


Ful, 


Poo 
Box 61, Bell 


a 5 Relect copies 
Ringavarss, Wess marke, 


for apt ee EXOTIC Solomons, Gilberts, ete, 
ELM, HOB Ealarenl manips O80. | ooo. with “approvalst Saxon.” Volley 
‘Benton. Harbor! alehiean, Stream, 6. Y, 


NEWFOUNDLAND 20 aiflerent 16 approval 
‘applicants sending 30c war stamp. New 
mann & O2.,1608 W, Oxianoma Ave, Mil= 
kee 7~ Wisconsin. 
WASHINGTON Bicentennial Complete wed 
fet only Be. Approval, Applicants, 
tan, hte antrs ares Hew ort 


ao a 
ont Raitt SanTH 

ara aw AE 
ae tees ae 
wit saa Bama eae 


team 
Fonkers 


pena eck atseeet 
S00 WORTH of stamps from your favorite 


EXCHANGE your duplicates. Stamp brines 
Particulars. Kurtz, Box 1051, Allentown, 
Pennsylvania. 


=. Chicago 10. Hh 


100 NEW YORK posteard 
Dixie 101, fon 


Lexington Ave. 


MISSION Mixtures—U. 8. S0e 1b., foreign, 
‘81,00, Stamps, Box 64,” Racine, Wiscon= 
sin, 


STAMP” Seldom” een. On approval RE 
‘quest your selection today. Suburban 
Stamp Sales, 1224 Grant Drive, St, Louis 
Ta, Mlssourt, 
EQUADOR, 37 dif. Tip or Belgium. 3 
Gift, 86," with oir Proven Aj 
Racqucat Wants” Capitet te, “Box 18, 
Biloxi. Miss. re 
STAMPS from a0 different countries fren, 
‘Quality panty aperevais inchuded, Hard 
Harding. Chl 


‘EXCELLENT Pleforial approvals Reason 
ip Paoed. Crown, Blatp”‘Compaas 

"Foronto, Canada 
MEXIGO Cents Comming Bet 
ren qth aprosein Piacoa Stam 
Yanho, "Poledo, Onio, =e 


8. COMMEMORATIVES—73 different, 
Be. Crystal Stamp Co., Racine, Wiseoo- 


NEW ZEALAND. beautiful triangle set Se 
Richard “aus 


BRAZIL, diamond shaped set 10¢ Wilh ap- 
provais, Vargo Stamps, Hacine, Wiscon- 


“Commemoratives 
Meitzen, Payette 


TWELVE U.S. commemorativ 
approvats. Turbyfi, 613 W. 


Toe with 
th, Nor 


URiTED STATES Game appre 
‘Low prices, Box 488A, ‘Minneapolis, 


United States Se, wih 
‘Tookman, Box 14s:P, Maple 


ies 
LEBANON 157-384 (5) 


Se wih Oy Te 
mphroraie. Gayvouls, 7450" We asth Las 
Angele 31, Cailtornta, 
FREE —Resitiful mint “election Cine 
‘Barbadon etc, Approvals, Delitaky, 3% 
3 tie, Breet wer vere 


PENNY Approvals by country. M, H. oer 
‘ing, Parmington, Arkansas, 


TAN spre 
Bankuck Se 


| SPARK or induction coil 


eed 
Free 
Paboratory. 
AL_GUIDANG 
DISCOVER your best abiiities—choose your 
‘career—through sclentifie aptitude tests. 
raformation free. “Testing” derice 202-1 
Commercial Bldg., Nocktord, Tinois, 
ri oun 
Free—Portsble Calculators, 


BEE oi Jehan Mette 
idise promptly returned pr 

SORE RPA wheel 

Peet 

we mag Ea 

Bed SE, aT obs 


WETL Syan Sel Buy anyihing 
‘National Swappers 
Chandler. Rvanstilie, Inatana. 
WANTED —Adding Machines and. Calcu- 
ators. Any Condition. Ford 12-2 Nas- 
sal Stréet, Now York 
MERCURY—Highest Prices. Fae cont 
fers, Write, Mercury Terminal, Norwood, 
dehssachuset 


Free Tat. 
1100 'E: 


Boi 

"fhompson, "Hage Word, Concord, ‘New 

Hampstire 

WATCHMAKERS Lathe, tain, evuipment, 

‘abert Corbitt, 731 ooserelt, Chicas 

, To 

WANTED -Gochgied, dallas, Beal ao 
ike Witk eset Harall> 


sire 
fern hhorolouy., 


Te ees et oad Bee eT 

00. Weatherby. Medina, 

BENNY Aprovais that satis(y. Neil Gron- 
berg, Box 54418, Philadelphia 43, Pent, 


FLAG Slatipe, No, 068-20 comple. 
* Sint, $00) Tropical, 120 NW. Bist St 
iat 300, Pionan 
3 STAUPS from 8 Ogantiey 35 with 
ovals. Beaumont Stamp. Exchanee, 
MucPadain: Meaumone. Texas 
aT British Empire, Packet. Portars 
ea, Wiese, 96h MAitnebise” Bavels. 


PRE Poy Earn Earpress sot (Tacainen). Post= 
Vago, ge, Hoberia, 401 Shearesbia 
city sich. 


iio, U's. Surprise Mixture 25¢. Moniar, 
1130 ‘cincinnatt, Ohio. 


50 FREE, pictorial ete.. stamp dictionary, 
‘Bullard, Neweaside, Maine. 
3g, uh approvals, 


is, “Grimm Georgia 
FRY my 1c Approvals. Chick 712 Migh 
St, Baths Maine. 


18 WEST INDIES, Je, Super Stamp Sh 
28 ‘Greencastle, indians, 


SUPPLIES 


1,000 GRABBAGS i8e exch, 8 Different si 
‘Spee Free French included 230. 
‘10 Bingaman, Read 
FREE! Wesiern Hemisphere, Pad 
peut 26. Omens, Sot Welstoide. 


Ug, and coe 
‘Aventue, Roselle, 


Taine packet 
ieanis, Sith, 


fernctive”sirmalls” Je, with ap- 
iprovaln and. lists, Gasdos, Kenosha, 
100 DIFFERENT 10s With approvals, J 


‘cobsens, 09 Nagle Ave., New 


fork 34, New 
york 


“Anyone can tat= 
Gnstructions “in- 
‘weite 


‘Tatooro, 31 8. 
TATTOO, Outfits, inks, designs. 
rreday. Zele Studio, 78 Lesie Bextord, 


TORACCO—PIPES 
FREE To Pipe Smokes—For a new 


Pamoking fini wre your, br 
and get, Free Package Mild. 


‘BUPRR, Welder_For home, farm, Taciory 
cates xen beginner an ee ‘improved 


‘un Reailie are aud Fiame Foret 


dies, Carbon, Htods,. Fixer, 
Goniplete airections. Operates, tis 
Forte No exita wirtag Reeaed, Guaranteed, 
$10.95, "Saye 2% send check with order. 


Super Welder Mantfactiring Co., Dept. 3, 

23"ase 30 Street. New Yor 

PARMERS, garagemen, repalfiieh, aie 
Tncturers: Guaranteed 110/20 voltA.0. 


Bats cogmpieve supplies #135,00 FO B. Chi 
Bat Cogete stppien, 

‘Welds any heavy ligat metais: Pro: 
uetion, muintenaner, Popa, ‘Other ez, 
$5.20 io'8348.60. Gatculars, Supplies, Wil? 
Kama’ Company, Box’ 4100, Portiaid 8, 
Oregon. 


NEW. Mogel cert 

‘Wil weld ‘ail Metals; ‘easy to ise, 
tull directions. Complete with ‘power unit, 
Etme and metalic are, attachments, cat 


Be-PBi2 Canal Si, 


TRAPPING 


00 DIFFERENT United States, incl Come 
‘memaratives, 10e. “Pricelist free. Sel- 

denberg. “Baroda, Siichigan, 

159, DIFFERENT. including Sibegin- Ba 
"tum, Ge ADprovais. 1, 

‘Banger, ‘Maine. 

APPROVALS British especially, Canada, 
Newfoundland, Eis” Bros.," Wadena, 

Bask. Canada 

‘SPOT cash and liberal payments Tor stamp 
Collections worth $25.00. to $2500.00, 

FP. Kelgwin Co. Vineland. New Jersey. 

QUALITY approvals, low prices. Harold 
‘Sawyer, dr Sherburne, New York. 


‘TRAP, Fox and Corote: on bare ground | 


‘of deep snow. Learn modern tricks to 
gitet the sty hurkearera Pree uhustrated 
Sireulae. @ Weien, Sunnesota. 


| BUILD D.C, Arewelder without rewinding 


TERRC AGE TtSr OS" SNES 
geet ed idee Sencha 
Eratore: Welders’ Cin, WB-0452, Chicngo 
oe vies 
Fee a ea Se 
ois OO PSE Pwelace cha wages, 


ie pecae ie ommgtar | Beh 
inde Wee ee BSE | SUS aaa ae mania Rigas 
TYPEWRITERS | sige Company. Pi. “Collins, Colorado, 


TAPEWRITERS. | Stimeosraoty, Mun 
achites. Presse, ices. 
supplies DinieOraph, Ring” Ne Gerona, 


SOLDER Aluminum, New, Formula 10s, 
‘Anderson's Fixit Shop. 4139 Cleveland, 


| seb'Dieeo 3° Caltforma: 


SPOT Cash paid for Typewriters. Dupll- 
Gators, write, Dixiedraph, King, 
carolina. 


BUILD AG. arcwelder, 160—200—300 an 
pete. “Plane $1.00 each, Welders Club, 
‘wB-5a52, ‘Chicago 54. 


Al Practical Guide To 
SUCCESSFUL. WRITING 


RATIONED MOTORISTS 


Now Get EX7RA 


{GASOLINE MILEAGE 


For Tractors 


—Makes wood sawing 
fast and easy. Can cut 


heavy blade, FREE details, 
OTTAWA MFG. CO. 
W1201 OAK Aven, Oftowa, Kant, 


Big 48; WELDER iy 


es - 


Asthma Mucus 
Loosened First Day 


For Thousands of Sufferers 


lostor's preséription, ro 

lected. and. see for Yoursell ‘how 

eh and remove thick strangling 
hing and 


Srugeist; take exactly” a1 
aulckiy ig tually eloe 


, OTHER IMPORTANT DRAI 
With Drake’s New Manual OTHER import ee BOOKS: 


2. Electricity and Mouse Wiring 
1. Right of the orem, Dre's new Refrigeration, Service Tao paces 208 hamtration: fe" 91.80 
Tnvalvable to you.” Improve jour 8. Carpentry Crem, prow aia 

fore money." Covers entire field ef bowrehold' and ‘ 
Commercial refrigeration: Vinailtin. wing, $1.80 

et ets, ete is, 
$5.0 
Drab Books re Soa Al Leng Dokstares 


W_FOR YOUR ORDER 


MONEY BACK 


FRED'K J. DRAKE & co. 
‘500, vay Buren Sweet 


2 3 4 5 


CO check here Af you want our FREE illustrated extalog 


1 


Higer-ye Corio IN SUPER-HIGHWAY CONSTRUCTION 


When express highways are built to by-pass 
crowded cities—roads widened to serve the 
needs of advanced distribution—mountains 
of surface materials will be moved by huge, 
new road-building machinery. For these 
earth-movers a perfected application of 
HYCON hydraulic power will give new mus- 
cles to controlling forces, lessen the operator's 
fatigue, and give him Finger-Tip Control in 
ating the powerful machines and their 
giant loads. 

This light, compact power plant is engi- 
neered to apply controlled force to steering, 
braking, and many other heavy tasks. For 
doing the manually impossible, builders of 
ponderous machines—in their plant equip- 
ment as in their products—can call on the 
mechanical force of HYCON hydraulic units. 

Plan for their installation in your new or 
modernized production facilities, and in your 
new products to meet new competition. 


Let's All Back the Attack—Buy More War Bonds 


HYCON PUMPS 
for Immediate Delivery 


Because of their compactness and phenomenally high 
pressure—furnishing sariable delivery up t0 3000 pounds 
‘er square incb—HYCON pumps will do a great many 
Ihydraulic jobs better. 

Today there are available HYCON pumps and valves 
in the 3000-pound range for commercial applications 
to control or actuate machine tools, giant presses, 
dump truck lifts, materials-handling mechanisms and 
remote-control circuits. They will operate brakes, 
clutches and steering devices of heavy vehicles; test 
high-pressure apparatus; and solve a wide variety of 
other hydraulic problems. Write for full information, 


For Tomorrow ... Infinitely varia 
controls at YOUR fing 


HYCON -:« 


pressure 
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High-Prasewie Hydraulic 


THE NEW YORK AIR BRAKE COMPANY 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. FACTORIES: WATERTOWN, N.Y. 
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Is ‘Mindreading” on the Level? 


Here's @ stunt that will boffle your friends. 
Someone writes a question on a piece of paper 
and keeps it, You answer the question. 


Ws 


easy if you know how. Explanation on next page 


By MICHEL NOSTRADAMUS* 


HERE is no such thing as 
ing.” Let us clearly understand that in 
the beginning. If there were, I would not be 
writing this article or accepting dates to 
play night clubs, theaters, and restaurants. 
I would be sitting in an office next door to 
J. P, Morgan & Co. I would read the minds 
of the Morgan partners, and whenever they 
bought a stock, I would buy it too; when- 
ever they sold one, so should I. Gone would 
be the days of crowded trains and poor 
accommodations that we “show people” 
must put up with. I'd never have to work 
again. I'd be as rich as the Morgans. 
However, mindreading does pay big 
profits, although I assure you the partners 
of Morgan bank a good deal more ever; 
Besides paying large dividends in 
professional mindreading also furnishes 


‘Michel Nostradamus lived i 
Iahing predictions have co 
feuthor of this article 
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You. Too. Can Be i 


“ MINDREADER” 


A few pieces of simple equipment, 
some easy sleight-of-hand, a glib 
line of “patter’—and you're all set 


to be a “psychic marvel.” 


much entertainment for friends of amateurs 
or nonprofessionals because it is fun, and 
easy to learn. 

Mindreaders require no bulky apparatus. 
Their sole stock in trade is their ability to 
“sell” a “mental miracle.” Learn a few of 
these mental miracles and you, too, will be 
well equipped to start a professional ca- 
reer, or be “the life of the party” in some- 
one’s drawing room. 

‘The mindreader requires a little knowl- 
edge of psychology. He must always re- 
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HOW IT’S DONE. The trick on the previous poge 
is done by putting a sheet of carbon paper under the 
cover of a magazine which the mindreader unobtrusiv 

ly places under the paper on which the question is to be 
written. With the writer retaining the 

the performer then takes the magazine, cosvally 

the cover over, and proceeds to read the writer's mind 


member that the spectators’ minds will 
recognize as fact that which their eyes and 
ears lead them to believe. If an audience 
is allowed time to “reason,” the best per- 
former in the world will fall flat. Through 
“patter,” the performer's term for inter- 
esting, fast, and yet meaningless chatter, 
the spectators are kept so busy listening 
that their brains have no chance to “rea- 
son,” 

‘A good example of a mindreader’s appli- 
cation of psychology: a stranger writes a 
question on a blank visiting card. It is vi 
ibly placed in an envelope. The performer 
instantly burns the envelope. As the smoke 
rises, he says he “sees the letters forming 
the question taking shape” so that “I may 
now answer the question through my 
psychic powers.” Without this rapid-fire 
patter, reason would say: (1) No individual 
possesses the power to read words invisible 
to others; (2) letters cannot be formed out 
of uncontrolled smoke rising from a burning 
envelope; (3) it can't be done—it must be 
a trick or an illusion, 

‘The would-be mindreader must, therefore, 
keep in mind at all times that “mindread- 
ing” consists of obtaiuing knowledge of a 
question presumably written in absolute 
secrecy (and retained or not by the victim) 
and then answering it in a “mystic” man- 
ner. A glib tongue, plus plausible wording 
(no matter how limited one’s vocabulary), 
which includes in the answer something 

Photographs by 
WILLIAM W. MORRIS and ROBERT F. SMITH 
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THERE'S THAN MEETS 


1] One method of mindreading especially suitable to 

the dim lights and customary confusion of a night 
club is what professional mindreaders call the “wax- 
pad” method. After the performer is introduced to 
the audience, waiters poss out small pads of poper 


4 Bockstage, he copies questions impressed on woxe: 


sheets onto a paper which he inserts in Madame 
crystal ball, Modame, meanwhile, regales customers 
out front with stories of her great psychic powers 


YOUR EYE WHEN MADAME GAZES INTO HER CRYSTAL BALL 


2. The people in the audience are then handed particular- 
ly sharp pencils, told to write ony question they di 
sire, initial if, tear’ off the top sheot, fold it, and hold 
it. Waiters hover around in the background, ready to 
remove a ped the minute its top sheet hos been forn off 


5, Assistant now presents Madame with the ball, the stand- 
ard of which holds paper with copied questions. By 
this time, Madam *" has audience "built up" to 
she is the McCoy 


3 The performer's assistant, usually well mus- 
tachioed and goateed to add to the aura of 
mystery, now smilingly moves through the au. 
ence 40 collect the pads—whose second shoots 
have previously received a thin coating of wax 


pe 
questions, and’ then 


gives any 
answers she thinks the customers wi 


swallow 


HOW TO GET HER 
PHONE NUMBER 


f 


BY 
CN) 


1 Before handing over the po- 
(fet, draw lips in center 
to show where number is to go 


157 FOLD 


in half ogoin, as 
is indicated above 


CARBON PAPER PAPER RECEIVES 
ONDER OAK-GRAIN PAPER CARBON IMPRESSION 


“GIMMICKED" CLIP BOARD vied by mind- 
Rey for suetaee sh, while cppsee, 
is only ccl-grain paper 
h sortiontond se nd ah it 
1g is don ont 
. furtively hands it 40 performer 


that applies in some fashion to the person 
to whom the performer is speaking, does 
the trick. Think of some question you may 
ask yourself and then say 20 or 30 words 
aloud in reply. In advance, I'll tell you that 
a part of the answer must apply to someone 
you know, particularly if the question is 
about love, finances, proposed travel, mar- 
riage, divorce, or any other subject that 
comes under the headings of human emo- 
tion, desire, and sentimentality. 

Here are some methods used by profes- 
sional mindreaders. Select the one that best 
fits your own personality. Then develop it, 
keeping in mind the points brought out in 
the above few paragraphs. 

In almost every office, school, and home 
are boards with ‘a clip at the top. These 
boards are used to keep or file papers. They 
are usually about 9 by 12 inches with a 
large clip firmly secured at the top, by 
which the papers are held in place. 

‘When used by a mindreader, the clip 
board usually has a piece of 16-pound bond 
paper, 81 by 11 inches, perforated in five 
places so as to make six smaller pieces 
when torn. The performer distributes 
several of these clip boards through the 
audience, with the request that questions 
be written on the attached perforated sheets. 
He specifically directs that the first person 
to write a question is to do so on the bottom 
perforated piece, which he is then to tear 
from the board before passing the board to 
another person in the audience. The next 
person is to do precisely the same thing, 
and the board is to pass around in this 
manner until all the papers are used up. 

Actually, the mindreader, who is a good 
distance from those writing the questions, 
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has no chance of seeing what is 
written; yet a few minutes later he 
gives the answers. The audience 
gasps, because at no time has the 
performer been near the papers 
on which the questions were 
written. How in the world does 
he do it? 

‘The answer is very simple. The 
clip board is a fake! It was either 
bought at a commercial supply 
house for mindreaders, or was 
made by the performer himself. 

Underneath the very innocent- 
looking front of the board, which 
seems s0 solid, is a hidden piece 
of carbon paper and another sheet 
of bond paper. As each spec- 
tator writes his question (with 
a well-sharpened pencil carefully 
furnished by the performer) the 
words are copied onto the second 
sheet of paper. 

After the questions are written, 
the performer's assistant gathers 
up the clip boards, innocently 
takes them out of sight of the 
audience, quickly takes the copies 
of the written questions out of the 
hidden recess in the board, and 
brings them to the mindreader in one form 
or another. The question may be put on a 
desk in front of the performer just as 
written, or the assistant may copy them 
for use in some device such as the crystal 
ball shown on pages 68 and 69. From here 
on, all the mindreader needs is his glib 
tongue. 

Here is another and more brazen-faced 
type of deception. The performer distributes 
some plain white cards (the usual 3-by-5 
index card is perfect) to persons in his 
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PHONY ENVELOPE. 
Holding @ number of open 
envelopes in his hand, # 
ly mar 
vers a person into putting 
2 card—on which o qu 

fion has beon written—in- 
to an envelope whose face 
hos been cut away. Sealing 
the envelope, he holds it 
ever a condle—the mean- 
while brozenly reading the 
question through the 
oway part of the envelope 


audience, who are requested to write ques- 
tions on these cards, place a “birth date 
on a part of the card for identification,” 
and then hold the card tightly. 

While the questions are being written, the 
mindreader chatters about the “powers de- 
veloped by me beyound the realm of science.” 

After the questions are written on the 
cards, the performer goes into the audience 
with a stack of envelopes in his hand. He 
says to one spectator: “Put your card in 
one of these m_page 213) 
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UNEARTHED IN A HORSESHOE GAME ji, 
is the biggest stone of its kind found in the east pass 
1s diame! 


in North America, It weighs 34.46 carats, and 


By HAROLD O. WHITNALL, Sc.D. 
Head of the Departm: 
Colgate Uni 


‘HERE may be a diamond in your back 

yard. Bill Jones discovered one that 
weighed 34.46 carats in a vacant lot by his 
home in Peterstown, W. Va., and geologists 
believe that more may be found in many 
parts of the United States. 

Jones was pitching horseshoes with his 
father, when his shoe clanged against a 
stone in the loose earth around the stake. 
He picked it up, exclaiming: “See, I've 
found a diamond!" He didn't really think 
80, He kept the crystal as a curio, but did 
not have it examined for fear he'd be 
laughed at. 

Fifteen years later, after Jones had 
learned more about diamonds, he sent his 
pretty stone to Dr. Roy J. Holden, head 
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Sensational finds in many 
parts of the U.S. suggest 
rich deposits in Canada, 


from which samples were 
brought down by glaciers 


many centuries ago. 


ce 1855; one of the largest ever found 
‘approximately three quarters of an inch 


geologist at the Virginia Polytechnic Insti- 
tute, who studied it and reported that it was 
the biggest diamond ever found in the east~ 
ern states, “a third larger than the largest 
previous find, the Dewey diamond, and one 
of the largest found in North America." 

‘The Dewey diamond to which Dr. Holden 
referred was found at Manchester, Va., in 
1855, weighed 23.75 carats, and once sold 
for $1,800. Bill Jones's discovery was 
named the “Punch” Jones diamond and was 
exhibited recently at the Smithsonian Insti- 
tution in Washington. 

Thousands of other diamonds have been 
found in this country—some in the Appa- 
lachians, mostly in North Carolina and 
Georgia; others in California, in Arkansas, 
and in the north central states from Ohio 
to Wisconsin. And the announcement of 
Jones's luck has revived hope that some day 
many of these dia- (Continued on page 232) 
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NORTH AMERICA’S DIAMOND FIELD 


GLACIER-GOES TO WORK ON 
DIAMOND “FACTORY” 


Moving ice passes over a pipe, one of 
the entrances to o subterranean lab- 
sratery where diamonds are made 
ond takes with it the loose upper mo 
terial, which is incorporated in the 
glacier and carried to where it melts 


ICE MOVEMENT IN GLACIAL AGE 


This map shows the course of the continental 
glacier from its origin in Conado to regions 
where now diamonds may possibly be discovered 


LOOK FOR DIAMONDS 
IN LOBES OF GLACIERS 
The curved line, beginning ot 
the upper left of map and end- 
ing at lower right, outlines 
lobes, or marginal proj 
from the continental . 
It is in the glacial debris of 
such lobes that diamonds have 
been discovered, Thousands of 
other diamonds have beenfound 
in the U.S.A. besides the one 
described in this article, many 
of them in the north central 
states from Ohio to Wisconsin. 
Little of the material cai 
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Forging a 


A vibration absorber, simple it 
design and use, promises to make 
this a shockproof world. 


OUSES danced upon their foundations 

in a Michigan community. Giant steam 
hammers, five times the size of prewar 
types, were working 24 hours a day on 
Allied military orders. Delegations of citi- 
zens petitioned to have the nerve-racking 
machines shut down long enough for them 
to get at least a few hours’ sleep at night. 


HOW ABSORBER GIVES A 


AND hammers with built-in shock 

‘absorbers of the Chamberlain type 
ease the work of crating in export divi- 
sions of war plants. Women who have 
replaced men employes find the 
innovation especially to their 
liking. The special hammers 
relieve the strain of driving 
millions of nails a day, and are 
said to do the job more effi- 
ciently. Instead of rebounding 
almost instantly, the hammer 
remains for a comparatively 
long time in contact with the 
head of the nail. This provides 
fuller use of the force put into 
swinging the hammer, giving 
the nail deeper penetration at 
each stroke and driving it 


Many were daytime war 
workers who had been 
forced to drive into the 
country at midnight and 
doze in their cars. 

Plant officials called in 
Dr. C. W. Chamberlain, 
professor of physics at 
Michigan State College, 
and discoverer of a radical 
way to kill vibration at its source. Soon 
the racket ended, peace returned to the 
neighborhood, and home-front workers en- 
joyed their rightful slumber. But the ham- 
mers kept right on running, and forging 
even more deeply and efficiently at each 
stroke. 

What the physicist had done was to pil- 


HAMMER MORE “WALLOP” 


home with fewer blows. Also, because of 
the steady driving force, the nail isn't likely 
to bend. The secret lies in a stack of copper 
disks enclosed in the face of the hammer. 


The shock-absorbing hammer as 


it appears disassembled and, 
at right, ready for use. Parts 
consist of tiny disks ond cup 
to hold them on hammer's head 


‘STANDARD HAMMER 


With the new hammer, a 110-pound 
woman can drive a nail home more 
eatily and with only half as mony 
strokes of @ husky man would re 
quire using an ordinary hammer 


MOLECULAR SHOCK~ 
ABSORBING HAMMER 


Less. 
FF cEBOUND= 
NERGY GOES 
INTO DRIVING. 


wastes 
Swern) 


of 
el 


DEEP PENETRATION AT 
EACH STROKE 
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HOW IT WORKS 


t 


ain Fim 
25,000 IN. 

“Paice wane 
ne Steet 


t 


COPPER DISK 


& Moleculor vibration absorption operates 


‘SHOCK ‘on the comparatively simple principle 

‘of converting energy from one form to 

conother—in this case, from harmful vibration to harmless 
radiant heat. Compressed under o pressure of 25,000 pounds 
per square inch, the air between the copper disks tokes on 
hardness, its molecules rebounding between the 

disks 1,500,000 times with each impact to absorb its mechani 
cal energy as heat instead of transmitting it as a shock 


low the offending machines 
upon what he calls “molec- 
ular vibration absorbers.” 
‘These bear no resemblance 
whatever, either in appear- 
ance or principle, to metal 
springs or to resilient mate- 
rials like cork, felt, and rub- 
ber. When a shock strikes, 
the most that these common 
elastic mediums can do is 
bounce. They cushion de- 
structive impacts simply by 
spreading out the time it 
takes to transmit them, and 
not by keeping vibration 
from passing through. In Here the copper disks of o molecular shock absorber (center) for 
contrast, Dr. Chamberlain 4 marine engine ore spread out to show the great area of its shock- 
maintains, the shock absorb- absorbing surfaces. The disks are about I% inches in diame! 


WAR JOBS THE MOLECULAR SHOCK ABSORBER DOES 


AIRPLANES. Comparison 
of the two obsorbers at 
lower left shows the 
ability of the molecular 
type to retain its orig 
inal shape even under 
the hardest uroge. A 


A ‘ 
i ine 
thock absorber [Al 
fe] shown at (B) having lost 
8 
c 


: | 


hape and most of 
its "bounce" after only 
10 hours of service, while 
the molecular absorber 
(C) shows not the slight- 
ext indication of acquir- 

2 or perma- 
nent misshapenness, even 
ofter 100 hours of prac- 
fically the some usage 


lot of their kick when a 
tiny absorber (in gloss 
tube) is placed in the 
recoil mechanism. Copper disks of this ab- 
sorber are only 5/16 of an inch in diometer. 
Another use for the absorber is in couplings 
which prevent vibration from passing from o 
plane's gearbox shaft to its propeller shaft 


a MACHINE GUNS lore o 
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METHODS OF CONTROLLING VIBRATION © 


RESILIENT CUSHION 


area found 
because of 


People in o defen: 
they couldn't sl 
the terrific. vibr 


powerful steam hammer near by 


Usual “cushions"—which soff- 
en an impact only by "spread 
ing it out” over a longer pe- 
tiod of time—would not have 
‘eased up the shocks adequately 


INVENTOR of the new vibro- 


tion absorber is Dr. C. W. Cham- 
berlain, professor of physics at 
Michigan State College, who 
first became interes 

vibration pr 

gine for a 


fom began to. jolt 


of the Chamberlain type, 


Soluti 
obsorber under 
tocting the forg 


foam hamme 


‘came with installation of huge molecular vibration 
's “sow block.” Besides pro- 

lant and near-by city, absorber guards 

the hammer's anvil, which offen erected under the impoct 


examined after 100 hours 
of the same service, retained 
exactly its original shape. 
It is characteristic of these 
shock absorbers that they 
do not acquire a “set,” or 
permanent misshapenness, 
under hard knocks. 

Copper sheets in repre- 
sentative samples range in 
size from tiny disks 5/16 of 
an inch in diameter up to 
rectangles three by six feet, 
_| im massive sections weigh- 


er he has invented completely converts the 
mechanical energy of vibration into heat. 

Hermetically sealed in a welded metal 
jacket, a typical model consists of 50 thin 
disks or sheets of copper, coated on both 
sides with a film of oil five molecules thick, 
and arranged in a stack. When this stack is 
compressed under a pressure of 25,000 
pounds to the square inch, it becomes 
seemingly solid piece of metal, about a 
quarter of an inch thick. Yet between ad- 
jacent copper sheets, held in place with the 
‘aid of the oil films, there remains a layer of 
air about a quarter of a millionth of an inch 
in thickness. 

On paper, the result should be a shock 
absorber as hard as steel, yet as soft as a 
feather pillow. Practical trials confirm the 
paradox. Conventional mountings for air- 
plane engines have employed oblong blocks 
of rubberlike material, so resilient that they 
may be bent double in the hand. Pounded 
by 10 hours of service in flight, they become 
squashed to a fraction of their former thick- 
ness, But an unbending vibration absorber 
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ing 300 pounds apiece, The 
smallest size serves in the 
recoil mechanism of machine guns. The 
larger, installed beneath a mighty steam 
hammer, absorbs the shock of a 15,000- 
pound steam-driven ram hitting a 300,000- 
pound anvil. Not only does the shock ab- 
sorber protect the surrounding city from 
resulting “earthquakes,” but it also safe- 
guards the hammer and anvil, which for- 
merly were frequently cracked by the ter- 
rific impact. 

A universal joint, fashioned by equipping 
a standard flange coupling with Chamber- 
Jain shock absorbers, prevents gear vibra- 
tions from passing from a gearbox shaft to 
a propeller shaft. Vibrationless push rods, 
for high-speed valve mechanisms, now em- 
ploy a piston and cylinder enclosing a molec- 
ular vibration-absorbing assembly. 

Wherever delicate operations need to be 
shielded from external sources of vibration, 
Chamberlain-type absorbers again come 
into play. Reconnaissance and gun cameras 
for airplanes are kept from being shaken 
out of focus by tiny shock-absorbing blocks. 
Absorbers only a few inches square permit 
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IN PRECISION TOOLS, whose accu- 
rocy may be reduced by vibration, the 
new shock absorbers have found an impor- 
tant use. This vibrationless finger support, 


1s the blades 


Ey following the outline off 0 motter blade 


vibrationless operation of precision machine 
tools. In a Detroit plant making airplane 
engines for America and Britain, machines 
producing pistons vibrated so seriously that 
production halted for 10 days.Itresumed aft- 
er six molecular shock absorbers were placed 
beneath each machine. In another applica- 
tion, a vibrationless finger support trans- 
fers the profile of a master airplane-pro- 
peller blade to a blank being cut by a milling 
machine, so smoothly that priceless time 
is saved in finishing operations. 
Multidirectional shocks meet their master 
in a more elaborate shock absorber for ma~ 
rine engines. Besides a stack of disks that 


ENGINE MOUNTING THAT TAKES 
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Secret of the absorber li 
copper disks (lower left) whi 
shocks, and 
which,’ by @ 
‘Oble to oppose any torsional shock the engine may suffer 


nullify direct impact, two coils of copper 
ribbon oppose torsional or twisting forces. 
Production for war needs currently taxes 
the capacity of the Chamberlain Labora- 
tories, which manufacture the molecular 
shock absorber. Later, its manifold uses 
are expected to appear in everyday life. 
Shock-absorbing hand hammers, whose in- 
dustrial use is described elsewhere in this 
article, are likely to find favor with the 
handy man—or woman—of the house. And 
vibrationless supports for typewriters and 
business machines suggest postwar appli- 
cations so obvious that they may come to be 
taken for granted.—CLINT DUNATHAN. 


SHOCKS FROM ANY DIRECTION 


Mountings employing the new molecular vibration-absorbing 
principle have olso been designed to protect the engines 
of our fig 

the mari 
respective of the direction from which the shock may come 


‘end cargo ships. Shown ot left is one of 
types which can guard an engine from shock ir- 


Iso in two coils of copper ribbon eae} 
in opposite ions of rotation, are 


7 


—_ Miarch of Science —___ 


optics 


TOUGHNESS is added to 

safety-goggle lenses by 
the American Optical Co., by heating the 
lenses and then quickly cooling their sur- 
faces, increasing their strength 400 percent. 
Polarized-light test above reveals proper 
toughening. 


METALLURGY 


THREE COMMON METALS—copper, tin, 
and zinc—were combined by George W. 
Jernstedt, research engineer in the Westing- 
house Meter Division, to originate a plating 
process that protects instruments against 
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CLOTHING 


WATERTIGHT SLIDE FASTENER for war- 
time use on exposure suits, and with many 
applications to aircraft equipment, has been 
perfected by the B. F. Goodrich Co. Built-in 
pressures in the specially devised overlap- 
ping rubber flaps create a strong seal against 
any pressure the strength of the fastener 
will stand. The new device is airtight as 
well as watertight. 


corrosion and tarnish. “Bright alloy plate,” 
as it is called, must meet a standard test of 
200 hours of continuous salt spray without 
signs of corrosion or accretion of salt par- 
ticles. This nonmagnetic coating, 1/15 the 
thickness of human hair, improves the con- 
ductivity of current-carrying instrument 
parts. Below, copper bands are withdrawn 
from plating bath (left), and test is made 
of metal concentration in the solution. 
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ELECTRONICS 


TWO-MILLION-VOLT X-RAY TUBE. 
Before Pearl Harbor, Navy men 
wanted to know why new 10,000-ton 
cruisers returned from sea trials with 
sternposts broken. Radium shadow 
pictures through duplicates of the steel 
castings revealed incipient flaws that 
would have caused instant rejection. 
Now a precision 2,000,000-volt X-ray 
tube, designed to take radiographs 
through 12 to 16 inches of steel, is an- 
nounced by the Machlett Laboratories, 
Springdale, Conn. Because it uses a 
“point source” of X rays, the machine 
is claimed to give exceptionally clear 
definition of air bubbles and other 
flaws. Using direct current from a 
whirling-belt generator of the Van de 
Graaff type, the tube employs 180 
glass-to-metal sections to bring the 
electrons to top speed. Electromag- 
netically brought to a focus, the 2,000, 
000-volt electron beam impinges on 
gold target of 24-inch diameter, and 
X rays emerge on the opposite side. 
Diagram shows operating principle. 


CHEMURGY 


PEANUTS INTO CORK is a transition that 
has been made by Herman M. Kullman, At- 
lanta, Ga., inventor of a cork substitute con- 
sisting of 20 to 40 percent of peanut-hull or 
other vegetable fibers ground into a meal 
and then milled with a liquid. It can be 
made into rods or sheets, or poured into 
crown caps such as are used for sealing 
bottled beverages. 
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SALT-WATER POWDERED SOAP, devel- 
oped in the laboratories of the Bureau of 
Ships, saves space, fuel, and fresh water in 
the U. S. Navy. Through its use the vessels 
are able to get along with fewer laundry 
materials, and less fuel is required for the 
distillation of water. The new soap makes 
laundry work easier because the need for 
alkali builder and “sour” is eliminated, and 
separate bluing and bleaching operations 
are reduced. 
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COWS'-MILK LACQUER has been invented 
by Paul Watson, associate chemist of the 
Bureau of Dairy Industry, as a substitute 
for the tin coating on cans used for milk 
and cream. Lactic acid, made by ferment- 
ing milk sugar in whey, is an important in- 
gredient, and there is a small proportion of 
castor or some other vegetable oil. Short- 
age of tin for milk containers prompted the 
development of the new lacquer, but it has 
been found suitable for many other uses, 
including the impregnating, gluing, and 
molding of various articles. 
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Meet The Invader 


It’s our fastest bomber—the hard-hitting, 
low-level attack plane that is taking over 
the job formerly done by the famous Havoc. 


NOTHER swift little giant joins the 
Army's big team. It is the A-26 In- 
vader, super-successor to the A-20. An offi- 
cial Army announcement terms it the new- 
est, fastest, deadliest attack bomber of the 
AAF. Swifter than most production fight- 
ers, the Invader can strike from treetop 
altitudes, presenting only a flash to ack-ack 
fire. 
Unusual versatility enables this speedy 
and nimble weapon carrier to b used as a 
fighter, bomber, night fighter, torpedo, de- 
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stroyer, strafing, or attack plane. In au 
respects, the A-26 surpasses its famed 
predecessor. 

Invaders have been in production many 
months at plants of the Douglas Aircraft 
Co., in Tulsa, Okla., and Long Beach, Calif., 
and are already in action on the fighting 
fronts. 

American pilots soon learned that in the 
A-26 they had a far better plane than the 
Nazi Stuka dive bomber had ever been. When 
the Stuka ended its career on the Western 
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This is the view that startled Jops get of the new 
A-26 attack bomber as it swoops in for the ki 
Power plus clean lines make it our fastest bom! 
Note square-cut toil (left) and boxlike fuselag 


Front and England in 1942, the first A-26 was 
ready to fly. The Stuka, and our own A-24’s, 
died because they carried inadequate defensive 
rmament, We needed either dive bombers or 
a good, fast light bomber packing heavy fire- 
power for attacking at low altitudes. The AAF 
had developed attack aviation earlier, up to a 
point, with the Curtiss Falcon and the A-17. 

Early in the war, A-20’s and British Beau- 
fighters proved many times that they could 
bomb and strafe enemy bases and get home, 
fighting their way back when necessary. Then 
the A-36, a low-level Mustang, hit the Germans 
in Sicily. B-17's undertook low-level attack 
missions in New Guinea, B-25’s smashed Jap 
shipping with 75-mm. guns, and B-26's shat- 
tered the Germans with a dozen guns on sneak 
raids across the English Channel. 

‘The Invader, the Army fondly hopes, com- 
bines the virtues of all these work horses, plus 
a few tricks all her own. For it was specifical- 
ly designed, literally from the ground up, both 
to meet the requirements of mass production 
and to fight anywhere in the world, attacking 
naval vessels, landing parties, wharves, towns 


harboring enemy troops, antiaircraft emplace- 
ments, supply dumps, tanks, and troops. And 
it can carry any 


(Continued on page 222) 


londing 
turns 


Jet action of the four-part exhaust stacks pointed 
bockward through the cowls clears b 

of the exhaust manifold. 
ordinarily built up here, the output 
of the two engines by several hundred horsepower 


gives tho 


mportant: when Invaders 


‘HROUGHOUT the long, hard, bitter war 

that Gen, Mark Clark's Fifth Army 
fought against the Germans on the Italian 
peninsula through most of 1943 and 1944, 
there was one group of American infantry- 
men who made themselves particularly 
hated and feared by the enemy. These were 
the “BAR boy: 
Automatic Rifle. 


the 


Conversely, 
boys” became the doughboys’ darlings—not 
because they were any braver than their 


fellows, but because they brought into ac- 
tion a gun that proved itself the most effec- 
tive infantry weapon extant for close-up 
fighting in the rugged Italian hills. 

In some ways this was a strange phe- 
nomenon, since the Browning Automatic 
Rifle was no new weapon, and it was hold- 
ing its own in a war where the ordnance 
experts of every nation were continually 
pushing newer and newer weapons into the 
fray. It was a war in which the 105-milli- 
meter howitzer had replaced the famous old 
French 75 as the artilleryman’s sweetheart. 
Men were carrying M-1 carbines in place 
of the old Colt .45 pistol, and the Garand 
rifle had virtually retired the old reliable 
Springfield '03. New weapons such as the 
tommy gun and the bazooka were killing 
the enemy from Salerno to Leghorn. 

Yet here was this Browning Automatic 
Rifle, rather a heavy, cumbersome, slow- 
firing weapon of the vintage of 1918, build- 


THE “BAR.” In Ordnance language, it’s called the Browning Automatic Rifle, caliber .30, MI 

‘and described os on air-cooled, gas-operated, magazine shoulder weapon with bipod. With 
iding 20 rounds of standard .30 cal 

two cyclic rates of fire, 550 and 350 rounds a minute; most effective rate is 120 to 150 per 


‘weighs about 20 pounds and takes a mag 


ing itself an almost legendary reputation 
among our foxhole dwellers. Why? Be- 
cause it was a deadly, accurate killer at 
both long and short range, as numerous 
citations of our heroes will show. 

Take this one, for example: 

Pfc. Alton W. Knappenberger, of Spring 
Mount, Pa. received the Congressional 
‘Medal of Honor for his work with a Brown- 
ing Automatic. The citation read as follows 

“When a heavy German counterattacl 
was launched against his battalion, Private 
Knappenberger crawled to an exposed knoll 
and went into action. An enemy machine 
gun 85 yards away opened fire and bullets 
struck within six inches of him, Rising to 
kneeling position, Private Knappenberger 
opened fire on the hostile crew, knocking 
out the gun, killing two members of the 
crew, and wounding the third, While he 
fired, two Germans crawled to a point with- 
in 20 yards of the knoll and threw potato- 
masher grenades at him. Private Knappen- 
berger killed them both with one burst. 

“Later a second machine gun opened fire 
upon his exposed position from a distance 
of 100 yards and this weapon also was 
silenced by his well-aimed shots. Shortly 
thereafter an enemy 20-mm. antiaircraft 
gun was directed against him and again 
Knappenberger returned fire to kill one 
member of the hostile crew. When his 
ammunition became exhausted, he crawled 


or ammuniti 


OPERATING ROD 


‘COCKS GUN AND 


REAR 


LOADS FIRST ROUND 


<< 
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Drawings by B, G, SEIELSTAD 


“As the patrol starte: 


to by-pe 
‘open by the 


15 yards forward through steady machine- 
gun fire, removed rifle clips from the belt 
of a casualty, returned to his position and 
resumed firing to repel an assaulting Ger- 
man platoon armed with automatic weap- 
ons. Private Knappenberger’s intrepid ac- 
tion disrupted the enemy attack for over 
two hours.” 

‘The citation did not tell it, but Knappen- 
berger and his automatic killed more than 
40 Germans during a few days of that 
action. 

Take a look at the BAR. It’s a bit old- 
fashioned in its square-cut lines, quite 
heavy, and its ammunition load wears a 
man down in uphill work, of which there 
was plenty in Italy. Moving into action with 
this gun and 18 magazines of ammunition, 
each BAR boy is carrying some 46 pounds 
of death-dealing equipment, besides his per- 
sonal gear, such as pack, rations, and can- 
teen. It is a considerable load. Each BAR 
boy, as the fighting went in Italy, usually 
went forward with an assistant who had 
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# the mound, suddenly the silence was ripped wide 
‘of a Spandau machine gun. Our dough 

and opened up. The BAR boys covered the crawling advance of th 
bursts until their GI pals could get in to the 


iflemen by quick 
my ond use their hond. grenode 

another 18 magazines of ammunition, as 
well as a Garand for his own personal fight- 
ing. This assistant acted as liaison man 
with squad or platoon leaders, and was a 
BAR boy in his own right, ready to replace 
his partner should BAR boy No. 1 become 


@ casualty. Some organizations used a 
third man in the team, an ammunition 
carrier. 


Up near Cisterna, in the final days of the 
battle for Rome, there was a slow-spoken, 
quiet Texas ordnance sergeant, whose hands 
flicked over a battle-worn BAR as he dis- 
assembled it, opining, “It sure is a rugged 
gun.” The one he had on his bench had seen 
plenty of service, and from its low serial 
number, 85005 Winchester Repeating Arms 
Co., was far from new. 

‘This gun had come to the sergeant for a 
new sear-release and stop spring, and would 
be back in action in an hour or two. This 
would be the type of mission that gun would 
be used on: 

Company X of (Continued on page 218) 
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Two Planes That Open a New World 
for Postwar Private Flyers 


Top winning entries in the $5,000 
Popular Science contest represent to 
anamazing degree the preference of 
professionals and amateurs alike for 
a four-place, twin-boom pusher. 


‘OR the first time in the four-decade his- 

‘tory of private flying in America, a clear 
picture of exactly what the public would 
like to see in airplane showrooms—abutting 
Automobile Row—when the peace is won 
has been brought into relief. 

POPULAR SCIENCE MONTHLY in June an- 
nounced a personal-airplane design contest. 
It was called “The Plane You'd Like to 


Own.” When the books were closed on the 
competition, which ended on September 
30, entries had been tabulated from all the 
48 states and ten foreign countries. They 
numbered 3,345. 

And this is what they reflected in the 
public's tastes: 

General characteristics: safety, comfort, 
good looks, practicability and performance. 

Specific characteristics 

Spinproofing, and the incorporation of 
such safety devices us slots (to insure ailer- 
on control under stall conditions) and flaps 
(for lower landing speeds). 

A wing attached to the bottom of the 
fuselage for maximum visibility. 

‘Twin booms supporting the tail surfaces 
and enclosing a pusher propeller, automatic 
insurance against Junior's walking into the 


THE JUDGES—ALL AIR-MINDED EXPERTS 


Crosex for their special qualifi ns, the 
following experts (reading left to right in 
the photo below) comprised the Board of 
Judges for the contest 

Roger B. Schlemmer, Chief of Aircraft 
Engineering Branch, Civil Aeronautics Ad- 


ministration, New York City. His depart 
ment passes on the practicability of all nir- 
craft designs submitted for licensing under 


the Civil Aeronautics Act. 
C. B. Colby (standing), Aviation Editor of 
Porviar Scumscx MONTHLY. 


It. Col. Leon B. Lent, 
USAAF, Head Engineer, 
Aeronautics Branch, Na- 
tional Inventors Council, 
Washington, D.C. His de- 
partment passes on all 
‘aeronautical devices sub- 
mitted to the Council by 
inventors. 

Arthur Wakeling, As- 
sistant Editor of PoruLan: 
Scisnce MonTHLy. 

Oliver L. Parks, Presi- 
dent of Parks Air College, 
East St. Louis, Ill. One of 
the country's outstanding 
avistion educators and 
exponent of the Airparks 
program for thousands of 
landing strips and air 
parks to be built for post- 
war private flyers. 

Col. Barle L. Johnson, 
USAAF, National Com- 
mander of the U.S. Civil 
Air Patrol, Army Air 
Forces Auxiliary. Long 
Director of Aviation for 
the State of Ohio. 
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sf PRIZE: NONPROFESSIONAL 


From the for Pacific come this erigincl sketch, to win frst prize in the non 
professional class. Note the inverted gull wing ond the P-bI-type tail and rud- 
‘The sun shield cbove the cabin contains air-conditioning equipment fed by @ \ 
dubs in'the rear of the molded window. ‘Right, Private Fotkeriaghom, designer SAob 


PRIZE: PROFESSIONALI 


embling the other top plane, exce; 1g @ regular gosoline en- 
gine instead of jet propulsion, the first prize winner in the professional closs 
Sshibits sloak lines cod interesting. detotte, Note spoilers ond tell skids, The 
d ner is Donald J. Wheeler, Boeing engineer, of Seattle, Wash., seen at loft 


ROFESSIONAL CLASS LIST OF WINNERS NONPROFESSIONAL CLASS 
FIRST PRIZE, $1,000 War Bond, Donald J. Wheeler, Bowing FIRST PRIZE, $1,000 Wor Bond, Pfc. Don L. Foth 
Aicralt Co., Seattle, Wash U.SIMC., FPO’ San Froncinco, Calif 
SECOND PRIZE, '$500 War Bond, Robert C. Kelley, Chi- SECOND PRIZE, $500 Wor Bond, Homer O. Hacker, Doyton, 
rt 


inghom, 


Burbank, 


FIFTH PRIZE, $100 War Bond, Corl W. Thompton, Jr., New 
Cottle, Del. 

‘SIXTH PRIZE, $50 Wor Bond, Ed ‘Wings’ Linthicum, South 
‘Bond each: Jock G. Abbott Kelly Field, Tex. 


Hospital, St 
FOURTEEN PRIZES, $25 


ard A. St. John, Goodyear Aircratt Corp., Litehfield FOURTEEN PRIZES, $25 Wor Bond each: Virginia Armstrong, 
Pork, Ariz,, Wolter J. Boice, Dearborn, Mich.; Pulaski Broward Clarkaburg, W. Vo.; A. J. Brault, Belleville, ill; M/Sat. Het= 
dra, New York, N. ¥-: A.C. Coffman, Akron, Ohio; Li. Gene ‘Gorpenter, Durham Army Air Field, Relel 


Douglas Davis, San Marcos Army Air Fiel 
Merion T. 


iil, Ut domer W. Sheid, 
i iden; Horo B. stocy, 


tor ne 


es, Calif. South Hutchinson, Kon. 
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DETAILS: PROFESSIONAL—CLASS WINNER 


“Model 111." a4 Wheeler calls his design, would be powered by o 1304p. Ly- 
coming Model 290-A or similar engine. With wing loading of 15 pounds to the 

foot, it would carry o useful load of 1,030 pounds, including four pas- 
rs, 160 pounds of baggage, fuel, and oil. Its cruising range would be 475 
top cha; ervising speed, 115; londi d, 
45. Service ceiling, 13,000 feet. Fuel consumption, 7.35 gallons per hour 


for frequent landings to 
refuel. 

A price—and here was 
a surprise—running from 
$1,500 to $3,500 for an air- 
plane with performance, 
in preference to $1,000 or 
under for one with limited 
speed and range. 

‘Those were the findings 
by a board of experts who 
piled the entries on a table, 
locked the door, doffed 
their coats, rolled up their 
sleeves, and worked for 
days to choose the winning 
designs. When they were 
through, they had the first 
generous public sampling 
of public opinion on per- 
sonal-airplane design ever 
attempted. 

‘There were other sur- 
prises. One, for instance, 
was a relatively low pref- 
erence for whirling-wing 
aircraft, such as heli- 
copters. 

But the compelling fact 
was the high degree of 
talent, coupled with the 
similarity of the aerody- 
namically sound aircraft 
that won top honors, 
shown by the contestants, 
Many good designs, just a 
shade shy of those quali- 
ties that would have en- 
abled them to capture one 
of the two first prizes, 
were recognized by the 
judges with awards, 

Here are the two Num- 
ber One winners: 

Nonprofessional: Ma- 
rine Pfc. Don L, Fother- 
ingham, of Idaho Falls and 
Los Angeles, now in the 
Western Pacific pasting 
the Japs. 

Professional: Donald J. 
Wheeler, of Seattle, em- 
ployed as an engineer by 
the Boeing Aircraft Com- 


whirling blades when the plane is on the pany, builder of the famous Flying For- 


ground, tresses and Superfortresses. 
Seats for four passengers to make flying Private Fotheringham’s entry was com- 

a family affair. posed of penciled drawings, supported by an 
Tricycle landing gear to take care of explanatory essay. 

“sloppy” landings. ‘Mr. Wheeler's entry was—and here's the 
A speed of about 130 miles an hour and engineer's deft touch—a beautifully ex- 

horsepowers running from 110 to 200. ecuted picture supported, also, by drawings 
Adequate luggage space. and an essay giving the anticipated per- 


A range of 500 miles to obviate the need formance and construction data. 
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But whereas the professional entry was 
conventionally propelled by a reciprocating 
gasoline engine and propeller, the nonpro- 
fessional was jet-propelled. Prophecy often 
is written on a piece of foolscap. 

Each design was considered first as to 
practicability, then as to safety, originality, 
and general merit. The final test of the 
designs, as set forth in the rules of the con- 
test, was that they “would find the greatest 
postwar market among the thousands of 
Prospective pilot owners.” Of particular 
interest, naturally, are the first-prize win- 
ners in the two classes. 


Here ore the original interior sketches for the 
Fotheringham design. Excellent visibility provided 
by the seating arrangement is furthered by on out- 
ward bulge that gives a view downward without bonk- 


wf 
aT 


BACK OF FRONT SEAT 15 
PUSHED FORWARD FOR 
EASY ENTRANCE TO. 
REAR SEAT 


WINDSHIELD WIPERS 
ARE CONCEALED WHEN 


The entry of Mr. Wheeler is shown on 
Page 85 in his own rendering. It is a four- 
place, twin-tail-boom model with a pusher 
propeller mounted between the tail booms, 
which form a “fence” around the dangerous 
blades 

‘This “Model 111," as Mr. Wheeler desig- 
nates his entry, is a non-spinning, non-stall- 
able design, to quote his descriptive ma- 
terial, and includes many of the features 
demanded by the majority of the entrants. 
The landing gear is fixed, rather than re- 
tracting, but is nicely streamlined. Of this 
Mr. Wheeler says: “This designer doesn't 


INTERIORS: NONPROFESSIONAL- CLASS WINNER 


1 sketch shows the instrument. panel, 
in push-button radio and a telev 

. A better arrangement of instruments might 
be suggested, but the general effect is pleasing 
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want to give them (average pilot owners) 
the chance to forget to put the gear down.” 

‘The nose wheel is fully steerable for bet- 
ter ground handling, and hydraulic brakes 
add to the safety. For rough fields there are 
tail skids incorporated in the booms to 
protect them and the rudders. The wing 
is the NACA 23012 airfoil section with a 
split trailing-edge flap for slow landings. 

With the engine in the rear, any objections 
to noise, poor visibility, and engine fumes 
are done away with. The interior of the 
plane is comparable to that of the modern 
automobile in roominess, styling, and com- 
fort items. A complete set of instruments 
is included, and all knobs and handles are 
flush with the instrument board for safety. 

The cost of gasoline and oil at 75 percent 
of power is estimated at $1.837 per hour. 

Small spoilers are located on top of the 
wing between the cabin and the boom ends 
to allow rapid descent without diving or 
slipping the ship. 

In the nonprofessional class, some of the 
entries were more interesting and attractive 
than they were practical from an aerody- 
namical standpoint. Nevertheless, much of 
the talent shown by the top few hundred 
was on a par with many of the professional 
entries. 

‘The winner in this class, who listed his oc- 
cupation as “knocking hell out of the Japs 
so that I may return home to the following 
type of plane,” and his position as “‘a pri- 
vate, first class, in the world’s finest mili- 
tary organization,” really startled the 
judges with his entry. It had everything! 

Marine Pfc. Fotheringham whose entry is 
reproduced on page 85, worked out his ideas 
on tissue paper while off duty. This fighting 
leatherneck, who left school to work in a 
defense plant and then enlist in the Ma- 
rines, has seen service on Roi, Namur, Sai- 
pan, Tinian, and the Carolines. When on 
June 8 a copy of the June POPULAR SCIENCE 
MONTHLY reached him and he spotted the 
“Plane You'd Like to Own" contest, he 
wrote his mother in Los Angeles that the 


deal was “too good to pass up,” and that 
he was going to spend all of his spare time 
on it. 

Later he wrote: “Maybe you think it’s 
silly, but I've been plugging away on my 
design. It’s to be a jet-propulsion plane. 
I've worked hard on my design and hope to 
do well with it. Maybe not win, but per- 
haps they'll mention my name.” Don's time 
was well spent. 

In going over his detailed plans shown on 
pages 87 and 88 the judges noted such 
clever items as a fire-extinguisher unit 
mounted at the junction of the two air in- 
takes for the jet engine so that at a touch 
of a button (or automatically) the entire 
jet engine is flooded with extinguishing 
liquid. ‘The doors lock from either side. 
Air-conditioning tubes and intakes from 
the jet either warm or cool the passenger 
compartment. The nose wheel is steerable, 
and the dual controls may be removed if 
desired for a single-pilot trip. All standard 
flight instruments are included. 

The judges unanimously felt that this 
entry richly deserved top honors in the non- 
professional class because it showed’ great 
thought, attention to detail, and foresight, 

The comments of the judges on the en- 
tries as a whole should be very gratifying 
to all the contestants. Oliver L. Parks said, 
“This contest has advanced the thinking 
and engineering development at least a year 
in private-plane manufacture." This feel- 
ing was echoed by Roger Schlemmer, who 
believes that “many of the ideas presented 
will become an actuality in the not-too-dis- 
tant future” and that the contest response 
is “another demonstration of America’s 
leadership in postwar aircraft design. 

Col. Earle Johnson remarked that “it (the 
contest) has shown the way to many ad- 
vanced ideas which will come into practical 
use in the very near future,” and that “it 
has given a national outlet for constructive 
ideas which will promote aviation and thus 
allow us to maintain the supremacy of the 
air which we now enjoy.” 


WHAT it will look like, what 
equipment it will have, will be 
revealed by our analysis of 3,345 
contest entries showing impor- 
tant design trends. See the plane 
you'll own, in color—a compos- 
ite design embodying the many 
preferences revealed by contest- 
ants. Other prize-winning de- 
signs, many in full color. 
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FOR CATCHING UP WITH ROBOTS this 
newest fighter plane of the RAF, the Hawk- 
er Tempest, has proved itself by enabling its 
flyers to knock out fully 600 flying bombs 
since it was introduced. Its extra speed and 
maneuverability have also made it effective 
in operations against the Nazi jet plane, 


FITS LIKE A GLOVE. The 
British Hamilcar glider 
was specially designed to 
accommodate with no 
waste space the swift, 
hard-hitting, seven-ton 
‘Tetrarch light tank shown 
here backing into the nose 
of the craft. The combi- 
nation is used by airborne 
invasion armies, and has 
already seen effective 
service in the landing of 
Allied forces behind the 
enemy's lines. 
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Messerschmitt 262, The Hawker Tempest 
has a wing span of 41 feet, is 33 feet 8 
inches long, and carries four 20-mm, cannon. 
Power is supplied by a supercharged 2,200- 
hp. engine, driving a four-bladed propeller. 
The Tempest joins the famous Hurricane 
and Typhoon in the Hawker “storm” series, 


BRITISH OIL. An oil field 
in Britain is now produe- 
ing oil at the rate of 100,- 
000 tons, or 26,000,000 
gallons, a year, For obvi- 
ous reasons the location 
must not be divulged at 
present. The field is small, 
but the oil is of the high- 
est quality, ranking with 
the very best in the world. 
As might be expected, it 
yields the whole range of 
refinery petroleum prod- 
ucts. The photograph 
shown at the left pictures 
@ pumping jack as it be- 
gins its job of getting out 
the oil. Production, which 
was nothing before war, 
was built up rapidly to 
provide a supply of oil that 
no submarine could sink. 
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WELDED stRUCTURE —~—~ 
OF HEAVY ANGLE IRON << 


FOUR-PRONGED TANK PLOW devised by 
Sgt. Curtis G. Culin, of Cranford, N. J., con- 
tributed to the vital American break- 
through at St. Lo. Normandy hedgerows, 
planted on three to five-foot embankments, 


IT'S A PILLBOX, although 
it looks like something 
else. The Smiths’ book- 
stall in Parliament Square, 
London, with ‘its realistic 
dummies, was one of many 
camouflage fronts built in 
1940 for the British capi- 
tal's strategic points when 
invasion seemed imminent. 
Another pillbox disguised 
as an information bureau 
was built on the site of 
King Charles’ statue in 
Trafalgar Square, and 
protected approaches to 
Whitehall, Buckingham 
Palace, and the Strand. 


“BATTLESHIPS ON STILTS” guarding Brit- 
ain’s shipping lanes are shown (below) by 
first available photograph. These tower 
forts, which are manned by army personnel, 
were constructed on the mainland and 


hampered our tanks until Culin suggested 
providing them with sharpened prongs 
made of the heavy angle iron left as tank 
barriers by the Germans. In 48 hours, 500 
tanks so equipped plunged ahead, 


towed out to their location at sea where they 
were positioned on a sandbank, armed, and 
connected with catwalks. The job of these 
deep-sea forts was to defend Allied ships 
against enemy mines and mine-laying planes. 
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SIX-TON COOKIE, the blunt. EARTHQUAKE BOMBS RARIN’ TO GO. RAF ormorers serv- 
nosed blockbuster forerunner of ice them for raids on toughest enemy strongholds. They penetrate 
the new B arthquake bomb even thick concrete before they explode with devastating effect 


EE... MOST DEADLY BOMB 
is the recently announced 
British “earthquake,” a 
12,000-pound streamlined 
missile that not only packs 
a devastating explosive 
wallop but, even when 
dropped from moderate 
altitudes, penetrates deep 
into its target before 
bursting. Previously in- 
vulnerable concrete pens 
for U-boats and fast sur- 
face vessels and similar 
shelters for long-range 
weapons have yielded to 
the terrific blast of these 
made-to-order earth- 
quakes. Among many 
‘ : other targets, the German 
A BOMB WENT TO TOWN on this reinforced concrete pen battleship Tirpitz was dis- 
for enemy patrol boats. Blast wrecked the shelter Germans thought safe abled by one of them. 


IMPROVED EXPLOSIVE RIVET, recently 
announced by Du Pont, speeds work on 
military planes and increases uniformity. 
By adding a small auxiliary cavity in the 
shank of the rivet and modifying the ex- 
plosive charge, practically the entire shank 
is expanded by the detonation. A tight fit 
is thus assured without the necessity of 
drilling holes to micrometer accuracy. The TRIFOCAL eye- 
rivets make possible from two to five times glass lenses make 
the former speed. it easy for older 

Army pilots to use 


overhead dials and 
switches as well as i. 
to read maps and ~ 


work with panel 
controls. With ordinary bifocals, the Air 
Surgeon’s Bulletin reports, men with low- 
ered power of accommodation found it diffi- 
cult to see the overhead instruments. 
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Army Lands Planes by Radio 
RMY pilots are guided to safe landing on overcast 
fields by the AAF’s new instrument-approach 
system, which embodies refinements on previous military 
and commercial blind-landing equipment. 

As described by Lt. Col. F. L. Moseley in Air Force, 
Official Service Journal of the USAAF, the Army system 
employs a directional localizer beam and a slanting 
path transmitted by mobile equipment on the field. 
Approaching on the radio range, a pilot switches his 
radio navigation equipment to the local channel about 
20 miles from the field. Flying along the localizer beam 
at 2,500 feet altitude, he intersects the glide path about 
13 miles out and follows it down to the runway. His 
position with reference to the localizer beam and glide 
path is shown by a cross-pointer meter on the instrument 
panel. Operating at ultrahigh frequencies, the system is 
immune to ordinary static. 


i 


Mounted on a 
truck, the localizer 


transmitter is 


by this portable equipment, wi 
is placed about 750 feet upwind 
from the approach end of the run- 
wav and some 400 


different direction 


How the glide-path indicator on a 
4 pointer meter shows the plone to 
the beam, above the beam, and below 


The vertical pointer on the some diol 
indicator the ples postion on or 
of the locoliaer beom QB 


Pilots approaching the run- 
way ore able to determine 
thelr positions from the 
horizontal and vertical lines 


onthe disk The dot re: 
Centered on the rumway by a beam 
Plone: intrection of the Sracd dows trees A reeatedlre 
Dolnters, the flight path J" cide-poth indiector, o° pilot. i 
able to come in for a sofe londina 


ri 
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PLASTIC BINOCULAR for the armed forces 
has been designed and developed by the 
U.S. Naval Observatory. Plastic parts fab- 
ricated by the General Electric plastics di- 
visions at Pittsfield, Mass., show extreme 
resistance to fungus growth and corrosive 
effects of salt water and air. 


™ 


SPECTATORS who occupy 
the front rows at hockey 
games stand less chance of 
being socked in the eye with 
a flying puck when tough 
Herculite plate-glass screens 
are installed at the top of the 
bounding boards. Drastic 
tests of the glass have in- 
cluded the driving of scores 
of pucks against a Herculite 
backstop without causing 
any damage to it. The sec- 
tions used at the rink vary in 
length, but they are 22 inches 
high and five eighths of an 
inch thick. Herculite, a plate 
glass specially tempered for 
strength, is manufactured by 
the Pittsburgh Plate Glass 
Co., Pittsburgh, Pa. 
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AIRBORNE LIFEBOATS are 
used by the RAF as well as 
by the American B-17 
(P.S.M,, Nov. '44, p. 187) in 
air-sea rescue work. They 
are dropped by parachute, 
fully equipped with sails, two 
motors, and rocket life lines 
that operate when the boats 
alight on the sea. Built of 
wood, they have two buoy- 
ancy chambers, and, as in the 
American boats, the length 
is 27 feet. They are carried 
by Warwick aircraft, used 
for transport work. 


WICKED WEAPONS of northern Burma 
are the Kachin dah and Gurkha kukri. ‘The 
dah, shown in the American officer's right 
hand, is used by the Mongoloid Kachins as 
a combined ax, knife, and chisel, and has 
been strongly recommended for American 
jungle warfare. The kukri is used by the 
warlike Gurkhas for similar purposes. 
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Prefabricated Harbo 
Made Invasion Possible 


‘OP marine engineering job of the war has 

been the instailing of two prefabricated 
harbors on the Normandy coast, one for the 
Yank sector, the other for the British. The 
American harbor shown here was later de- 
stroyed by a storm. But the British port, the 
size of Dover, continued in full operation. 


TUGBOATS, both Yonk and British, huffed and puffed 

prefabricated harbors to speedy completion. Some 
85 of these boats made over 210 tows in hauling the 
necessary equipment across the Channel. Here one of 
the tugs nudges on LST into o position for unloading 


BRIDGEWAYS are alto used by trucks to hustle eq 
ment ashore. Both harbors were built in Britain and de. 
signed to handle a minimum of 12,000 tons of stores 
ond 2,800 vehicles © day during first 90 days of invasion 


PIERHEADS, consisting of 
pontons cutting across 
steel roadways leading te 
shore, serve as unloading 
platforms where the shipt 
can come up alongside 
cond discharge their cargo 
into waiting trucks. Steel 
roadways are supported 
by floats, and are flexible 
enough fo toke the 
ond fall of o heaving 


STEEL “BEACHES” thai 
slope off into the water 
from the pierheads enable 
the LST's to “nose up or 
shore” so they can unload 
through their bow doors 
Beach, below, 


REAKWATERS to protect the horbors' piers were mad 
up of concrete caissons (above), steel floats, and ol 
ships (below). Some of the caissons were towed 10 
miles before being sunk into position. Most of them cat 
tied Bofors guns for protection against air attack 


SIXTY SHIPS, some of them obsolete fighters, wer 
steamed into line and then scuttled to form 24,000 fee 


speed, this port ¢ 
jasion operation was completed in just five day 


“SKY HOOK.” Based on 
nature's design for a maple 
seed, a rotary-wing contain- 
er devised by the AAF 
whirls to earth from a 
plane, carrying up to 65 
pounds of supplies for men 
on the ground. More accu- 
rate than a parachute, it 
may be used after the war 
for dropping mail. 


JAMMED GUNS are 
cleared in a second by a 
two-pound “gun charg- 
er” developed by Walter 
Kidde & Co. in coopera- 
tion with the AAF. At 
the touch of a button the 
device goes into action, 
using compressed air or 
gas to restore the gun to 
action, saving precious 
seconds in combat. It is 
seen at right under test 
in the Kidde laboratories. 


LIGHT and compact, a 
new Ranger aircraft en- 
gine developed by the 
Fairchild Engine and 
Airplane Corp. weighs 
only 870 pounds and de- 
velops 700 horsepower 
for take-off—nearly one 
horsepower per cubic 
inch of displacement. It 
has 12 cylinders. 


JET-PLANE SECRETS. \New details of the 
application of jet propulsion in the U.S. 
Army's fast P-59A Bell Airacomet fighter 
have been made public by General Electric, 
manufacturers of the Turbo Jet engines 
that drive the propelleriess plane at light- 
ning-swift speed in the substratosphere., 

The photograph at the left shows how two 
of these jet engines nestle snugly beneath 
the wings and against the fuselage of the 
Airacomet. (Operation of the novel power 
plants is illustrated below. Air flows into 
the intake (A) and is compressed by the 
blower (B). In the blast chamber (C), it 
mingles with burning fuel, which raises the 
temperature. Forced rearward by expan- 
sion, it turns the turbine (D) that drives 
the blower, and escapes through a nozzle 
(E) at high velocity, ‘The resulting thrust 
drives the plane forward. 


CORNER VANES! 
DRIVE SHAFT 
PREROTATION VANES| 


TWICE THE SPEED OF SOUND will be sur- 
passed by the stepped-up hurricane created 
in the new supersonic wind tunnel now un- 
der construction at Wright Field, Dayton, 
Ohio, for testing airfoil sections and small 
airplane models. This wind, expected to 
reach a maximum speed corresponding to 
2,000 m.p.h. at sea-level conditions, will be 
blown through a tunnel only one fourth as 
long as the 20-foot, 450-mile-an-hour tunnel 
that is now the AAF's largest. 

‘A 5,000-hp. motor drives the compressor 


to flyers al 
fected in 
Command 


High-altitude flyers check oxy- 
id by this 
with photoelectric, 
earpiece signaling color of 
blood Photos from Air Force. 


BREAKDOWN of the 
Boeing Superfortress de- 
sign into major units en- 
abled production experts 
to adapt the multiline as- 
sembly system to the 
giant bomber and there- 
by beat the delivery 
schedules set up by the 
AAF. This photograph, 
staged to illustrate as- 
sembly, shows how sub- 
assemblies are joined. 
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MECHANISM 


LINES 


REMOVABLE 
ICOMPRESSOR HOUSING. 


‘Courtesy of Air 


Fee, Official Service Journal of the USAAF, 


unit to create an airflow of 1,825 m.p.h. at 
its top speed. When the air is about to enter 
the test section of the tunnel, its speed is in- 
creased by reducing the size of the aperture 
of the nozzle throat, which constricts the 
air but allows it to expand and rush smooth- 
ly through the chamber with jetlike ve- 
locity. 

The tunnel is fitted with devices for meas- 
uring and recording lift, drag, side force, 
and other behavior of the airfoil or model 
being tested. 


WARNING OF ANOXIA, or lack of oxygen, is signaled 


t high altitudes by an instrument recently per 
co-ordination with the Air Technical Service 
at Wright Field. The oximeter-colorimeter, as 


it is called, is built into the flying helmet to fit over one 


ear, and is connected by wire 
to an indicator on the instru- 
ment board. Operation is based 
on the fact that the color of 
blood changes from the natu- 
ral bright red to dark purple 
as its oxygen content de- 
creases. The instrument re- 
cords this change through the 
thin ear tissue by means of a 
photoelectric cell, and warns 
the flyer when more oxygen is 
needed. 


coll 


THE ARMY PRESENTS . . . 


P-63 BELL KINGCOBRA FIGHTER 


IT'S A BIGGER AND DEADLIER AIRACOBRA, 
WITH MORE SPEED AND A HIGHER CEILING 


vs. P-39 
SPAN 34 | 
" P-39 AIRACOBRA — ee 
1.150-hp. 
row Allison . 
PROPELLER Three-blade | 
( { 
: ARMAMENT Some { 4 


# S P-635 KINGCOBRA 


1T HAS everything the famous Airacobra charger gives increased efficiency at high 


ENGINE EXHAUST 
STACKS OVER 
EENTER OF WING 


had—and more of it. That's the best way to 
describe the new Bell P-63 Kingcobra fight- 
er. Along with larger size than the P-39, it 
boasts greater combat range and consider- 
ably more speed. The new 1,500-hp. Allison 
V-12 engine with improved two-stage super- 


altitudes. Wing shape is a little different 
from the P-39's, tapering equally on both 
edges to rounded tips. Dihedral starts 
slightly outboard. Armament is the same in 
both planes—a 37-mm. cannon and four .50 
caliber machine guns. 


in the two Bell jobs. 
calls for a four- 


geobra's | 
yw ot the left 


ROUNDED 
TPs. 


UNUSUALLY LARGE, 
HIGH RUDDER 
AND Fin, wir 


Errant Tapir Taxes 
Keepers’ Ingenuity 
When a wild animal gets out of 
inls zoo quarters and has to be ge Cheong 


nent back, the situation calls for onlookers w e defi 
Mtrategy and patience. ads 


abe 


Photos by Isabelle Kausteld 


They built a stairway out of bales of hay, up which they urged the capering topir in the direction of 
his quarters. But liberty was sweet, and he dashed into the hippo's pool to get away from his pursuers 


“Now I've got ‘am stymied,” said Nutey to hima, He wasn't prapared when they pulled a fatt one on 
taking another long, fragrant whiff of freedom; but him. They simply drained the pool, and then gave 
he hadn't reckoned with the x00 keepers’ brains, so— him the bum's rush back to blighty ond Mrs. Nutsy 


Sel 


aed ~ > 
DENSE COOL AIR Ge 


HEN tomorrow's engineers build air- 
ports in the high places of the world, 
they will also have to build ‘em long. Be- 
cause of reduced air density, the higher an 
airport is above sea level, the longer the 
runways its planes will need to make a 
take-off, As a guide, the Civil Aeronautics 
Authority has laid down the following rule: 
for every 2,000 feet of elevation above sea 
level, runways must be 500 feet longer. 
Another factor that will affect high-alti- 
tude take-offs is temperature. Under a 
broiling midday sun, a plane taking off 
from, say, a 7,000-foot fleld will encounter 


Uttle drag because of the hot, thin air hug- 
ging the ground. Yet to get sufficient lift 
from this same thin air, the ship will have 
to hit a much higher speed than if it were 
taking off in the cooler and denser air of 
the morning or evening. 

Still another trick thin air plays on 
planes is to cause their speed indicators 
to “underread.” Because they are built to 

accurately only at sea level, indi- 


higher 
adjust the error, pilots add two percent to 
their readings for each 1,000 feet elevation. 


500 ADDITIONAL FEET NEEDED FOR 
EACH 2000’ ELEVATION OF RUNWAY 
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Rainbow Light 
Makes Striking 
Color Photos 


By WALTER E, BURTON 


SH different-colored light 
sources when making nat- 
ural-color pictures, and you may 
obtain strikingly beautiful ef- 
fects, Three spotlights, each 
equipped with a light filter of a 
different color, may be used for 
lighting a portrait (see illustra- 
tion). In this case the illumina- 
tion came from three spots, each 
producing light of a single color. 
‘The varicolored shadows on the 
background help to make this 
picture unusual. Since metallic 
surfaces reflect the rainbow hues, 
multicolored lighting has been 
used with Kodachrome in adver- 
tising such items as cameras. 

In experimenting, try different 
light distances, angles, and 
heights with relation to the sub- 
ject; also different color combi- 
nations; and try to work in some 
multiple shadows. As with or- 
dinary lighting, an electric ex- 
posure meter can be used. When 
the accompanying shot was 
made, a sheet of white paper was 
held near the face in line with the 
camera, and a reading taken 
from the paper. Then an expo- 
sure eight times as long as that 
indicated for the white paper was 
given. 


COLORED COTTON has been prop- 
agated by the Department of Agri- 
culture, co-operating with the Delta 
Experiment Station, Stoneville, 
Miss. Originating from sports—un- 
explainable freaks on otherwise 
normal plants—the tinted cottons 
have now become pure strains, and 
breed true to Mendel's law of in- 
heritance. Thus far, commercial 
success has not been achieved, since 
the green cotton fades in sunlight 
and the brown lint is short, weak, 
and variable in hue. “Cottonade,” 
@ coarse wool-like fabric, has been 
woven from these colored cottons 
by Arkansas and Louisiana women. 
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New Towed Targets 
Train Navy Gunners 


WO new tow targets, one of 
Triastic the other ot sie are 
taking the “hit-or-miss” out 
of target practice for Navy 
aircraft gunners. The plastic 
target—rigid, torpedo-shaped. 
and more stable than the cus- 
tomary cloth sleeve—enables 
bullets to make clean holes 
and also retains the colored 
paint in which the bullets have 
been dipped to show from 
which gun they have been 
fired, The silk target, built 
like a wind sock, and also 
capable of retaining the bul- 
lets’ colors, is released in flight 
through a hatch and then held 
open by a ring at one end. 
Both targets fly several hun- 
dred feet behind the plane. 


Looking something like a robot bomb. the plastic target is carried in a sling under the tow plane's t 
Until ready for use, when It le taloased ond! towed toveral hundred feet esters Note the fine for tebili 
in flight. To pull both this and the silk target above, the Navy uses its fastest tow plone, the JM-I 


Two crewmen stretch one of the new silk targets to full length be 
fore rolling it up compactly for stowing aboard the tow plane. After 
it hos been riddled, it can be replaced while the ship is in flight 


- 


FLICK of the finger 
brings into immedi- 
ate work position any 
one of four drilling 
tools when the new 
attachment called 
Quadrill is used on a 
drill press. Only the 
drill in working posi- 
tion rotates, while the 
other three remain 
stationary. The man- 
ufacturer, Chicago 
Drillet Corporation, 
claims that the 
tachment maintains 
alignment and accu- 
racy as true as the 
drill press itself. 


IMPROVED TeBo fixed-limit type of bore 
gauge is now in production by the Standard 
Gage Company, Inc., Poughkeepsie, N. ¥. 
A recent Standard improvement is adjust- 
ability by means of two tapered screws 


nou fools 


PNEUMATIC SQUEEZER in- 
vented by Frank J. Nickel, tool- 
repair man at The Glenn L, 
Martin Company, Baltimore, Md., 
beads %-inch tubing without the 
use of the conventional tools by 
which the bead is rolled into the 
metal from inside the tube. Pic- 
tures (left) show squeezer and 
cross section of tubing beaded by 
this machine, 


ENDLESS BELTS of the leather V type can 
be made as needed with tools manufactured 
by Charles A. Schieren Company, New York. 
The belting, supplied in rolls, is cut to size 
and placed in a lap cutter (below), which 
trims a feather-edge bevel on each end. 
Binding cement is then applied, and a clamp 
is attached to hold the belt until the ce- 
ment sets. 


acting against V slots in the insert (shown 
at top of gauge in picture directly above). 
By turning the screws, the “no go” factor 
can be varied within the gauge’s limits and 
held constant to various tolerances. 


ree 


New Jobs for 


the Army Jeep 


TANDEM TOWING. Two 
quarter-tons, hooked to- 
gether by means of a 
triangular coupler and 


reinforced pintle hooks, can haul a 105-mm. 
howitzer or other heavy equipment that 
would ordinarily call for a 2%-ton truck. 
‘The hookup is shown in the drawings above. 
When not in use, the coupler can be folded 
up in front of the radiator. Driving jeeps in 


ground. 
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BOOTSTRAPS. Addition of 
an engine-operated winch 
capstan at the front enables 
@ jeep to pull itself out of 
hub-deep mud or swampy 
a rope at- 

tached to a stout tree and 
passed around the capstan, power is applied to the 
winch when the driver moves a control knob toward 
the rear of the vehicle? Photo shows capstan. 


tandem as prime movers calls for extra 


in slowing down, for instance, the 


brakes on the second jeep must be applied 
first to keep the momentum of the heavy 
load from putting the squeeze on the 
middle car. 


FOR A WIRE CATCHER the jeep 
has been equipped by ingenious 
GI's to cope with tough piano 
strings strung neck-high by the 
Jerries across highways and by- 
ways. The device consists of a 
strip of angle iron bolted upright 
to the forward bumper. It extends 
above the heads of those riding in 
the jeep, and is notched a few 
inches from the top so that any 
wire extending across the road 
will be caught and snipped. The 
Jeep shown below is equipped 
with this and other improvised 
accessories, 


Couriesy of YANK, 
the Army Weekly 


By CARL W. BERTSCH 


OLORFUL and sprightly in 

‘action, these simple toys 
are easily made of noncritical 
materials in your own work- 
shop. 

Brownie, the Hen, ducks her 
head, flaps her wings, and bobs 
her tail. Two hinges serve as 
pivots for her wings. Her head 
and her tail pivot on %” dow- 
els set into her body. Action is 
achieved with a single crank and 
four lengths of wire. Four %” 
id. iron washers with holes 
near their edges act as bear- 
ings, Thread the wires through 
the holes, turn the crank to the 
“down” position, lift the wings, 
head, and tail as far as they 
will go, and attach the wires to 
them. ‘The length of the wires 
is not critical because when not 
pulling they are slack, permit- 
ting the overbalanced extremi- 
ties to fall back in place. 

Pinto Pete rears, nose divei 
and lets fly with his hoofs while 
Sagebrush Sam, riding bare- 
back, sticks like glue, Pinto’s 
forelegs, attached to the front 
wheels and to his body, act as 
cranks to raise and lower him. 
As his hindquarters go up, a 
fish line, attached to brace F 
and to the dowel that holds his 
tail in place, tightens, snapping 
his legs up in a realistic kick. 

Jocko, the Monkey, rides his 
tricycle in high glee, pedaling for all he 
is worth and tipping his silly hat to 
everybody. His left leg is nailed firmly 
to his body and pivots about a screw that 
is fastened through a block to the tri- 
cycle frame, piece K. His right leg is 
pivoted at his body and is in no wa; 
attached to frame K, His right arm acts 
as a cam, hitting the handle bar as his 
body swings forward, moving up, and 
thereby raising his cap. His tail is a 
piece of %* twisted cord. 

All the toys have holes as indicated 
to take %” dowel push sticks. They 


. will appeal to most kiddies 
os the scrambles across the floor, head and 
toil bobbing and wings wildly flapping. Use 
@ coping sow or a power jigsaw for cutting 
out the os. Finish in bright colors, as 
shown, bly using nonpoisonous enamels 
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Pinto Pete, the bucking bronc, and his rider, Sagebrush Som, proceed in a series of leaps and bounds 
with hoofs flying and toil waving jountily in the breeze. But no matter what gyrations Pinto essays 
he can't unseat his intrepid rider, who looks quite gay in his brown chops and his orange plaid shirt 


Jocko, the Monkey, is very polite, for as he pedals along he jovially tips his cop to pastersby. The 
cop has glued to it a 4" dowel that slides in on oversize hole in Jocko's head. Round the end of 
this dowel with sandpaper so it will slide freely. Use glue and brads to fasten the front wheol, the 
axle, ond the cranks together, boring small holes at an angle through both cranks and the oxle ond 
through the wheel and the axle, then forcing a brad into each hole to forestall any tendency to slip 


SUBSTITUTING plas- 
tic plugs for adhesive 
tape and cardboard 
formerly used in seal- 
ing threaded tube fit- 
tings has saved time 
and labor on Libera- 
tor planes. Robert D. 
Eden, of Consolida- 
ted Vultee's No. 2 
plant, San Diego, 
Calif. hit upon the 
idea. He went to the 
salvage dump, re- 
claimed the plugs 
u from pumps and 
valves, and applied 
Threaded ends on tubes used to them to the tubes. 
pipe oxygen, gasoline, oil, and ‘The resultant saving 
water ore now sealed with plos- in time affects 17 de- 
fic plugs at Consolidated Vultee partments. 


Easy 
Does Kt! 


ANKEE skill and plain horse © 

wense exercised by workmen in 
our aircraft manufacturing plants 
have in many instances speeded up 
production enormously and saved 
millions of dollars. Ideas originat- 
ing in “the shop" are likely to be 80 
simple that big-time engineers can't 
spend the time to think of them, yet 
some of them have affected world 
history. Certainly these shown here 
have gone a long way toward help- 
ing us to win this war. 


TIGHTENING BOLTS on hard- 
to-reach turret bearings in Lib- 
erator installations became 
simple and easy after A. E. 
Lyerla, a final assembler for 
Consolidated Vultee, developed 
this simple fiex-shaft attach- 
ment. It consists of an electric 
hand-drill motor at one end and 
@ %-inch socket at the other, 
and supplants a hand ratchet 
wrench that was formerly used, 
Now Lyerla reaches inside the 
turret, snaps the socket over a 
bolt, and—buzz—it’s tight, 
With 64 bolts in each turret, 
this device saves much time. 
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PRESSING REPLACES HAMMERING when 
this hand-operated tool is used to drive 
home the close-fitting bolts used in air- 
plane construction. The presser, which can 
be operated by women, resembles a pair of 
oversize pliers, and is constructed so that 
no damage is done to bolts, web, or strut 
bearings. It was designed by Richard 
Scott, of the Douglas Aircraft Company's 
El Segundo, Calif,, plant. 


HALF AS MUCH TIME as formerly is re- 
quired for winding conduits from spark 
plugs to an ignition harness manifold when 
this device is used. Invented by Charles 
Donovan, of Pennsylvania-Central Airlines, 
the electrically driven machine wraps con- 
duits with airplane linen tape to keep out 
moisture. Tape is fed through a trough of 
dope and onto the revolving conduit 


SPRAY GUN connecting a funnel to an 
air nozzle paints many small aircraft 
parts simultaneously. The operator drops 
the parts into the funnel and closes the 
lid, When the trigger is pulled slightly, 
air rushes in, making the parts revolve. As 
the trigger is pulled farther, paint is in- 
troduced. Partly released, the trigger ad- 
mits only air, which dties the parts, Wil- 
born F. Weger, painter at the Douglas 
Oklahoma City plant, invented the device. 


SIMPLE WAY TO STRENGTHEN electric 
plugs was figured out by Charles W. Silver, 
electrician in Douglas's Oklahoma City 
plant. He built a jig to hold the plugs up- 
side down, and poured a hot-tar compound 
around the connections, thereby sealing 
them and preventing shorts caused by the 
entry of drilling particles. The scheme 
greatly reduces breakage and blowouts 


— 


Tie process of carv- 
ing glass by means of a 
sandblast bas been known 
for years, but so exact- 
ing are the requirements 
for producing really fine 
art by this means that on- 
ly a few artists can meet 
them. Among these is 
David Harriton, of New 
York, whose work and 
methods are illustrated 
on these pages. 

In Harriton’s big stu- 
dio close to the East River 
he bas rooms for design- 
ing, preparing the glass, 
and sandblasting. Here 
he produces murals, win- 
dows, wall plaques, 
screens, and similar ob- 
jects—some of them 
clear, others backed with 
color that shows through 
either frosted or trans- 
parent glass. 


Carving 
Glass 


with Sand 


SS 
Perforator (above) pierces design outlines for sten- ... protecting oreas not to be blasted, after which 
cil, Below, glass is covered with “resist paper”... design is "pounced" on with « charceal-filled bag 


mit 


This bird design, carved and colored from the back, is seen to best advantage with the light behind it 


Cutting resist paper with, stencil knife prior to Artist hax completed about holt hi 
dblasting. Paper is pulled up during blasting nome. The blaster employs Aloxite 


WONDER 
PLANE 
of the 

PACIFIC 


Drowings by 
FRANK HUBBARD. 4 


‘Old Miscellaneous” is the oldi Gen. George C. Kenney’s Filth Air Force. 
First Douglas transport to go to the Southwest Pacific. she has worn out 12 engines in her 2,000 
missions through tricky weather over desert and jungl 


On supply runs to Darwin, she had to cross the famous Running to advanced air bases, she 
“Nover-Never Land” of Australia’s mysterious desert. On considered it a treat to land on a 
these trips, her pilots and navigators charted courses for field that didn't have at least one good 
new air maps now in us sized bomb crater. 


‘When the Japs threatened Wau. the Old Lady helped rush 3,200 troops across the rugged Owen 
Stanley Mountaiis of New Guinea in 48 hours! Then there was equipment to fly in. 


Men were landed on airfields that were under constant fire from the Japs. On one occasion, 
Australian troops dragged 105-mm. guns out of the belly of “Old Miscellaneous” and then started a 
blasting away at Nips who were dug in at the other end of the airstrip. 


To back up the Australian push from Wau When MacArthur pushed the Japs back along the 
against Ice and Salamaua. supplies were north coast of New Guinea, the Old Lady took 
dropped daily in New Guinea jungles. troops of the 32nd Division to Buna. 


If every one of her 200-odd pilots had On her transfer to the Troop Carrier Command, “Old Miscellane- 
put his mark on No, 2, her nose would ous” carried this sign. Now, like any other old soldier, she’s 
Took Ike this, home on leave. 
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EHIND the weathered facade of | 

one of yesteryear’s famous south- 
ern California movie studios, men of 
the Army Air Forces are re-enacting 
real-life dramas for the cameras these 
days. They play at make-believe for 
& purpose. On their techniques may 
depend the lives of a crew of a 
“ditched” bomber. On their ability to 
put over a safety message may depend 
the well-being of a pilot whose engine 
conks out on take-off. Sometimes the 
locale changes. These AAF men will 
act their roles on the California sea- 
coast or on an inland desert. Whatever 
the site, the movie is designed to 
educate AAF audiences in the complex 
procedures necessary to winning the 
war. The actors do their stints for the 
First Motion Picture Unit, in Culver 
City. In two years they have partici- 
pated in 150 training, orientation, and 
documentary films. Every month, ten 
production crews turn out more films 
than any major commercial studio. 


sharpshooter at his back to protect him — Comouflay ht with colored cartoon strips in which 
inst enemy snipers, this cameraman shoots the chamel ‘hudi, keeps changing his spots to thow 
ettie-cetlon slosmupe for en AAP trolaiog Sian how oany We for bie to “get leet” fn © cxlored beshgrostd 


Cameramen in uniform, 
working in the studio and 
on the battle front, shoot 
films that train airmen to fly, 
fight, and survive crack-ups. 
By 
ANDREW R. BOONE 


Photographs by 
First Motion Picture Unit, 
‘Army Air Forces 
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MOVIES TO TEACH AIR-WAR SECRETS 


Suspended from blackened wires, 
miniature B-17's, their electrically ro- 
tated props whirling in perfect synchro- 
nization, “fly” through synthetic fogs 
to land on indoor runways; colored car- 
toons demonstrate the necessity for ade- 
quate camouflage to protect parked 
planes and ground installations; ani- 
mated drawings teach troop-carrying 
transport pilots how to land on for- 
eign soil on split-second schedule. 
Supplementing studio-made sequences, 
Combat Camera Unit cameramen fly 
with the troops, photographing approved 
techniques of experienced pilots, para- 
troopers, glider troops, mechanics, and 
gunners. Cut into finished pictures, these 
scenes bring a deadly realism to the 
celluloid documents which prove to 
every man who views them the impor- 
tance of performing his job correctly 
the first time. Air warfare does not 
permit second-guessing. In combat, you 
don’t get another try. 

When FMPU was organizéd in July 


londing of o B-17, 
the real thing to 
ditched” Fortress 


A miniature illustrates thi 
while. below, cameramen us 
show how to escape from o 


1942, our Air Force was just beginning its plex aircraft, but also to save their lives if 
tremendous expansion. The first production forced down on the sea, in a steaming 
was “Learn and Live,” a six-reeler covering jungle, or on sizzling desert sands. 

safety lessons for pilots. FMPU had taken Perhaps the most important series yet 
on a gigantic job. It was to play a vital undertaken is made up of several films cov- 
role in preparing the Air Force for total ering the Boeing B-29 Superfortress. Three 
war. Men must learn not only to fly com- are unfolding at the moment: “‘50-Hour In- 


“Land and Live” film series prepares flyers for forced landings 


In shooting a picture to show desert-grounded flyers how to survive until rescued, the director, to make 
sure the above scene would have sufficient realism, had a 8-24 bomber hauled into the studio and sand 
spread thickly over the sound stage before he set his soldier-players to acting out their grim roles 


Desert life becomes almost cozy with a bowl of gas A parachute thrown across a jungle stream makes 
soaked sand to cook on and huddle around at night, and ‘an excellent trap for fish, which the flyers con 
parachute “blinds” to toke the sting out of the midday sun then spear native-fashion with sharpened. sticks 


spection,” “Emergency Procedure,” 
“The Flight Engineer.” Uninspiring titles, 
these. But the B-29 was built from the 
drawing board to do a long-range blasting 
job, and it was up to the movie makers to 
film the great plane in detail. Three crews, 
dispatched to the Army Air Base at Ama- 
rillo, Tex., took over the task. When they 
finish, the inspection film will show in close- 
up every move, from tightening the tiniest 
bolt to checking every tension point; “ 
gency Procedure” will reveal to every crew 
member what his role will be if two en- 
gines conk out on take-off or a belly land- 
ing becomes necessary; the flight engineer 
will learn the details of his complex pane 
even before he sets eyes on a Superfortres 


and 


Having to ditch their plane, most of the crew 
sit or lie on the floor and brace themselves 


for that awful moment when they hit the water 


Lost shoes are no problem if @ Ayer still hos 
his ‘chute, From it he con fashion wrappings 
h he can stuff with soft moss for padding 


Other films will 
blanket. 

It is to be expected that B-29's will be 
forced down on the sea, on desert lands, or 
in jungles. The “Land and Live” series, 
made with B-17's, B-24's, and B-25's, covers 
all these eventualities. Thousands of Yank 
airmen who have seen these pictures and 
heard the explanatory narrations undoubt- 
edly have lost their fear of forced landings, 
no matter where they may alight. For they 
know not only how to come down safely on 
water and unfavorable terrain, but also how 
to protect themselves against disease, live 
off the land, and find their way toward 
civilization. 

Bomoer crews have little time to rehearse 


cover the B-29 like a 


h ond Live™ the pi shown 
cot the moment of impact—a moment no flyer wants to 
Note splashing water on the window 


Jungle version of « “hot foot” is to burn o fick out of 
2 man's body with o cigarette. It's painful, but better 
than being infected by the tick’s getting under the skin 


The jungle offers rich pickings of o wide variaty of fruits and herbs. But it isn't clways easy to know 
3 


whic! ible and which or 


isonous, Training films shot in Panama show a fiyer how to order a 


jungle dinner and how to select the vines that will provide him with fresh water with which to wath it down 


what each man will do when a Fort or Lib 
goes down at sea. Yet they must be pre- 
pared if they expect to come out alive, for 
these big land planes may disappear in 30 
short seconds (P.S.M., Nov. '43, p. 84). 
When “Ditch and Live” went into produc- 
tion, three companies started shooting si- 
multaneously. Off the southern California 
coast, one director sent a miniature Fort 
crash-landing repeatedly into the blue 
waters of the Pacific, providing realistic 
long shots and close-ups to tie in with prep- 
arations inside the plane and actual escepe. 
For those interiors, a second director set up 
at Culver City a full-size mockup of. a B-17. 
‘This plane came apart like a jigsaw puzzle, 
Permitting shots from all angles as the 
camera showed the crew jettisoning waist 
guns and other equipment likely to break 
loose on impact, and taking safety stations. 
Down on California’s famed Salton Sea a 
third Fort, weary from long service, trem- 
bled under the impact of rushing feet as 
another crew flung their folded rubber life 
rafts through the top hatch and climbed 
across the wings to launch them. In due 
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course, this Fort sank, tail high, while the 
crew swiftly paddied their rafts to safety. 

‘Two Liberators drew the starring assign- 
ments for the demonstration of a desert 
landing. For three weeks, a camera crew 
sweated it out on the California desert, 
grabbing location shots. On an FMPU 
stage, the second Lib stood, smashed and 
battered, on the sand-covered floor, while 
its crew spread parachutes over the trailing 
edge of one wing as protection against the 
sun; built signal flares from sand-and-oil- 
filled water tins; doctored rusty water with 
halazone tablets; and made plans for two 
of their number to navigate by the stars 
toward a distant post in search of help. A 
miniature Lib appeared on a tiny desert 
near by so that the camera might record 
long shots of this dramatic scene. Yes, 
dramatic in the true Hollywood tradition. 
But it tells a story that will save lives. 

‘A B-25 Mitchell may come down in the 
jungle, shearing through trees covering 
some hillside. The crew will pick out the 
best path to get down, clipping off the wings 
perhaps; but they'll ease the fuselage be- 


POPULAR SCIENCE 


Everything a grounded fer may need—food, water, medic and even @ shotqur—is contained 
in this emergency kit. With equi is, ond with the information they get from the "Land and 
u of Ales, Byers toon fosa"thele foor ot suddenly being plopped down in the middle of nowhere 


tween the trunks. They won't need 
to eat grubs and worms to survive, 
either, for such a unit battled the 
jungle 90 miles out from Panama City 
for two full months, rehearsing, then 
acting out for the cameras every nec- 
essary detail of life in the raw: 
spreading a ‘chute across a stream and 
catching fish on sharpened branches; 
killing insects burrowing into the skin, 
with lighted cigarettes; studying the 
manual, eating these fruits, avoiding 
others. They spread signals to attract 
searching planes, made bamboo rafts, 
and followed the streams to the sea- 
coast, According to plan, these and 
many other invaluable suggestions 
contained in FMPU training films 
virtually guarantee safety for every 
man who gets to the ground alive 


Flyers aren't the only ones who get film ins 
struction. Ground-crew mechanics, who have 
to be able to doctor almost any kind of plane 
in jig time, learn the tricks of the trade 
by watching "close-ups" of experts at work. 
These two-crew men are doing @ hurry-up job 
on an AT-I! twin-engine transitional trainer 
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NOT A KNOT is necessary if you use the shoe 
strings invented by Aaron Benowitz, Hicksville, N. Y. 
‘The trick is in the weaving of the laces, which have 
slots at short, regular intervals near their metal tips. 
\ When the shoe is fully laced, each tip is passed 
through a slot in the opposite string and drawn tight. 
‘Thus the laces are held in place by friction, thereby 
eliminating the need for tying. An extra advantage 
is a saving of material, since shorter laces may be 
used when a knot needn't 
be tied. 


HIND-END STEERING of a 
four-wheel-drive tractor is 
achieved with the recent in- 
vention of Leon Champion, 
of Marne, Mich. The engine 
is conventionally located 
forward, while the trans- 
mission gear box is directly 
above the center of the 
chassis. A multiple chain 
drive is connected with the 
master gear of the two 
drive shafts. The forward 
wheels are fixed, but the 
rear wheels can be swung 
through a wide lateral an- 
gle so that they follow ex- 
actly in the tracks made by 
the fore wheels. The in- 
ventor says that his tractor 
can be built from standard 
automobile parts. 


CLEANING MITT designed 
to stand up under continued 
use in washing, polishing, 
and dusting has been devised 
by Elmer T. Cox, Powell Sta- 
tion, Tenn. The pad, which 
fits glovelike on the hand, is 
adapted to various household 
uses, as well as the condi- 
tioning of automobile sur- 
faces. It is constructed of 
looped fabric sleeves so as 
to provide a soft and absorb- 
ent working surface made up 
of the exposed ends of the 
sleeves, which are filled with 
twisted cotton or similar 
twine. Under all normal 
working conditions, the in- 
ventor claims, the mitt will 
retain its feather softness for 
a prolonged period 
POPULAR SCIENCE 
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Touew TIRE. A puncture won't get this 

tire down because it’s an efficient combina- 
tion of the pneumatic and cushion types. 
‘It was originated by Paul O. Pfeiffer, of 
‘Akron, Ohio. It is planned to take the place 
of pneumatic tires, on military airplanes or 
war motor vehicles that are liable to punc- 
ture by bullets or exploding shells, The 
inventor designed the tire for normal oper- 
ation at a low inflation pressure, with the 
load partially sustained by the air and 
partly by transverse tension webs. The 
latter are capable of maintaining the shape 
of the tire for a considerable time after a 
puncture. The tire may be made entirely 
of rubber, or reinforced with cord fabric. 
It may also be used as an inner tube for 
the usual pneumatic-tire casing, in which 
event it is molded and vulcanized to fit, In 
the latter case, the metal reinforcing band 
may be left out and the internal ribs omitted. 


CORD 
FABRIC’ 


METAL 


STENCIL 
FLANNEL 


HAND MIMEOGRAPH. Shaped like a 
rocker desk blotter and operated in a simi- 
lar manner, this handy little mimeograph, 
patented by Benjamin Gold, New York City, 
is adapted to the easy reproduction of mes- 
sages on post cards or small sheets of paper. 
‘The stencil, ink pad, and ne packing 
are clamped on with a screw device oper- 
ated by the knob handle, 


SAFER, QUICKER LAUNCHING of small boats 
from ships is the aim of the device originated by 
Harrison C. Hartzog, Port Lavaca, Tex. The boat is 
supported in a skeleton cradle extending outward 
from an articulated metal frame normally held in 
folded position against the ship's side. When it be- 
comes necessary to launch the boat, the whole frame 
is lowered and swung outward on its hinged joints. 
‘The boat is released as it reaches the water a safe 
distance from the hull of the ship. Except as influ- 
enced by possible wave motion, the boat meets the 
water on an even keel. In order to break the fall 
of the craft and cushion its contact with the water, 
damper plates are carried by the bottom yoke on 
supporting rods. 
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WCAN BE BELLTER HAN 


m its pedestal 


guns not only protect ou! 


| THE AMMUNITION IT SHOOTS 


IG guns have a grim sort of glamour, but 

it's the stuff in the caissons behind them 
that hurts the enemy. It’s the shell rather 
than the cannon, the torpedo rather than 
the submarine, and the bomb rather than 
the B-29 that obliterates him. Modern weap- 
ons can be no better than their ammunition. 

American troops overseas now use up 
more ammunition in one day than the en- 
tire amount this country had before Pearl 
Harbor. Yet the United States now has so 
tremendous a supply that some plants pro- 
ducing ammunition have been diverted to 
other work, The quantity and the quality of 
American ammunition account for the su- 
periority in firepower of the American force: 

Army and Navy ordnance experts have 
insisted on the biggest bombs and the fastest 
shells that can be used effectively. Thanks 
to improvements in measuring instruments 
and study of aerodynamic forces, American 
ammunition is better designed than Ger- 
many's and far ahead of Japan's. By syste- 
matic inspection of samples of each com- 
ponent, 99 percent of all defects have been 
eliminated, and the quality of America’s 
quickly produced, better-designed ammuni- 
tion has been rigidly maintained. 

‘A basic component is smokeless powder 
to propel projectiles. It is generally made 


from cotton, although considerable powder 


ARTILLERY hos now reached on 
all-time high with mobile high- 
velocity 


guns throw ex. 
shells capable of 
jen the heaviest armor 


MECHANICAL FUSES, ingeniously 
made and far more accurate than 
have increased ef- 
+ by detonat- 


EXPLOSIVES. RDX, 20 percent 
more powerful than TNT, is giving 
Allied shells, mines, and bombs o 
wallop they never had before. Bet- 
ter powder olso throws our shells 


AIRBORNE CANNON make 
their debut in this war. They run 
from 20-mm, guns up to and b 

yond the 75-mm. slugger mount- 
ed in our B-25 Mitchell bomber 
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WORLD WAR II HAS PRODUCED BOTH NEW AND IMPROVED WEAPONS 


ied peed 


—And We’re 
Shooting 
the Best 


From land, sea, and air, we are | 
hitting the enemy with the most 
destructive explosives ever 
known to the history of war. 


By ARTHUR GRAHAME 


is being made now from wood pulp, The 
cotton or pulp is impregnated with ether- 
alcohol to form a jellylike substance, which 
“macaroni” presses force through steel dies. 
It is extruded in single or multiple perfo- 
rated strands of various diameters, which are 
then machine-cut into rod-shaped “grains, 

This is tricky work that requires a lot of 


ROBOT BOMB, os yet unperfected, has 
nevertheless proved one of the most de- 
structive war machines ever devised. Ex- 
perts believe these jet-powered missiles 
capable of far greater range ond occuracy 


X 


ROCKETS have made @ big splash in the 
wor scene, especially in the U. S. bazooka 
now copied by other nations, and in plans 
mounted rocket guns. It was rocket orfil- 
lery thot turned the tide at Stalingrad 


difficult to 
+ that move into the path of 
@ ship ond detonate by contact or remote 
control, and more deceptive “booby traps’ 


TORPEDOES ore now launched 
from planes as well os surface 
‘and subsurface ships. A striking 
innovation in their use ot sea 
is the one- and two-man torpedo 
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SHELLS AND RIFLE GRE 


TYPES OF LOADING 


Sen 
Pia 
—<eeel 
FIXED SEMIFIXED SEPARATE-LOADING 
Left to right: 57-mm. anti- Disossembled 105-mm. shell. From left to A complete 155-mm,-howitzer 
tank; 75-mm. howi right: fuse; high-expl ll; powder round; [left to right) 96-pound 
mm.chemicalshell; bogs; cut-oway cartridge cose with primer; shell; propellent, with igniter at 


titank; 90-mm, an ‘and “booster” to detonate bursting charge 


FUSES CAN BE SET TO DETONATE AT 


HIGH-EXPLOSIVE SHELL AGAINST PERSONNEL 
IN THE OPEN 


breech end; container for charge 
PRECISE MOMENT 


HIGH-EXPLOSIVE SHELL AGAINST PERSONNEL 
WITH COVER, AND AGAINST FIELD WORKS 


TIME FUSE FOR 


‘Al BURST GRAZE BURST 
~ types: 

ay, impact, and com- 
~ bination. Impact fuses 

‘ore made superfast for 

TIME FUSE FOR frog” effect 


RICOCHET BURST 


MECHANICAL FUSE 
FIRING PIN 


PRIMER 


Fuses may be of either the powder-train or 
mechanical type—the latter now having been 
developed too high degree of precision. Each 
is illustrated above. Sofety features of these 
fuses, as yet military secrets, have gone a long 
way foward preventing premature bursts in 
the gun, such as occurred in the first World War 


know-how. New and improved methods have 
greatly speeded up manufacturing. And the 
powder being made now is better than the 
powder used in World War I; it gives higher 
velocities, it is practically smokeless and 
flashless, and is more moisture-resistant 
Hence, its performance is more nearly un’ 
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unprotected per- 
d_ quick fuses for instant di 
tonation. 


however, proj 


~_ARMOR-PIERCING SHELL AGAINST 


SSA ARMORED TARGETS 


fa 


Forged olloy-steel cop 
over the thell’s nose 
helps it worm through 
the side of a tank or 
warship. AP. shells have 
time fuse in base and 
@ small bursting charge 


form through the wide range of climatic 
conditions that are encountered in global 
war. 

High explosives, to give shells their de- 
structive effect when they reach their desti- 
naticn, are anather compenent of safiltary 
ammunition. 


POPULAR SCIENCE 


FORCE OF GAS EXPANDING IN A CLOSED TUBE 


DISINTEGRATING LINKS ore an 
improvement in feed belts for air- 
plane machine guns. These light, 
tiny links bring the bullets to the fir- 
ing chamber, then disengage to fall 
singly into a 

press puts bull 


if 


GRENADES. One of modern war's 
jade was 


tossed by the overage 
only 30 or 35 yards. In 
Wer | its range w 
creased to 300 yards when ar 
to lounch 


ot right. Among 
any types of hand grenades 
Use are the fragmentation, 
and gas missiles shown ot 
ht. A recent 


This grenade ha: proved 
svitable for hand-to-hand 
jungle fighting than the “frag” 
grenade, whose greater radius is 
often dangerous to the thrower 
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GILOING-METAL JACKET. BLACK TIE 


MEAD ‘shOULOE® euuer 
SECTION OF .5O CAL. BALL CARTRIDGE 


SMALL-ARMS AMMUNITION. Above dio- k 
gram shows parts of cartridge such os at 

Fight ond below. These ore type of fixed am- a 

{see poge opposite) case is loosely fitted, 

propellent con be adjusted to desired range 
‘ 39" | 


crimped tosh fixed 


s.4s* 


munition, in which cartridge case 
-5O CAL. BLANK 


50 CAL. ARMOR-PIERCING 


MORTAR SHELLS 
boost from tiny sh 
cellulose base for 
nitroglycerin—that ore placed 
in fins, os in mortor projectile 
at left. Propelling cartridge 
detonatts the sheet powder. At 
for left: 3-pound for 60- 
mm, mortar; 7-pound high-explo- 
sive, I2pound smoke, and Il- 
Bound high-explosive shells, ll 
designed for the BI-mm. mortar 


Sheer-rowoER 
PROPELLENT 


GRENADE, wan, FRAG. 
MENTATION, Ke = 
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HIGH-EXPLOSIVE SHELL is made up of (1) o steel cose, (2 
base cover that is welded, (3) bourrelet, (4) rotating band, (5: 
detonating fuse which operates on impact, (6) booster charge of 
tetryl. This charge, set off by the fuse, in turn sets off the main 
bursting charge (7) consisting of TNT, amatol, or the new powerful ROX 


THE CARTRIDGE that hurls the 
shell is composed of (1) primer, (2) 
primer cup, (3) firing plug, (4) per- 
cussion charge of mercury fulminate 
or similar explosive, (5) anvil, (6) 


OURRELET 


smokeless powder, (9) cartridge case 


IN THE GUN, the only parts of the shell that touch the bor: 
are the rotating band and bou ‘As the propellent pushes the 
shell forward, the rifling bites into the band, thus causing shell 
fo rotate. The bourrelet, a bit larger than the body of the shell, 
bears on the gun's lands to keep the shell away from barrel’s walls 


‘TNT, one of the most powerful explosives 
in common use, is used in shells, bombs, 
torpedoes, depth charges, and mines, It is 
made by nitration of toluene—which is ob- 
tained by cracking petroleum and from by- 
product coke ovens—with nitric and sul- 
phuric acids, Amatol, which is sometimes 
substituted for TNT in shells and is used 


more frequently in large aircraft bombs, is 
a mixture of TNT and ammonium nitrate. 
Tt is almost as powerful as TNT. 

RDX is a new explosive, the prime in- 
gredient of which is an unstable chemical 
combination of ammonia and formaldehyde. 
In aerial bombs it has been found to be 20 
percent more violent than TNT. Pentolite, 


HOW ARMOR-PIERCING SHOT PESEIEBI SS 


A -/ 


impact, alu 


m cone, which | cop, the equivalent in 


A shorp aluminum cone ot 


extreme tip streamlines shot ved as @ “windshield,” shat- of a hard of 
E it speeds toward the target copnore boiler plate, now speatheads shot 
Photographs from General Motor 

Tough steel nose cracks in penetro- As it cracks through the armor, 
A weakens it 6 ‘hot lores th stecheap note 


to armor plate 


@ new explosive used in rocket projectiles, 
rifle grenades, and some types of artillery 
shells, is also 20 percent more powerful than 
‘TNT. Another new American superex- 
plosive is haleite, named for Dr. G. C. Hale, 
of Picatinny Arsenal. 

Ammonium picrate, which is known as 
Explosive D, is less powerful than TNT, but 
is used as the bursting charge in armor- 
piercing shells because it is not affected by 
external shock and does not explode until 
detonated by the action of a fuse and booster 
charge after penetration. It is made from 
phenol or by neutralizing picric acid— 
derived from benzene obtained from by- 
product coke ovens or from petroleum— 
with ammonia. 

For the fast-firing weapons that have 
raised battle expenditures of ammunition to 
fantastic heights, American plants have 
produced about 25,000,000,000 rounds of 
all-arms ammunition since the war began 
and are continuing to turn out more than 
500 cartridges a second, 24 hours a day. 
Making and assembling the components of 
-30, 45, and .50 caliber small-arms ammuni- 
tion used by both the Army and the Navy 
is a complicated process, requiring more 
than 200 operations, but highly mechanized 
production lines have made this huge output 
possible. 

One of our outstanding ammunition suc- 
cesses has been a .50 caliber incendiary bul- 
let. Mixed with armor-piercing cartridges 
in machine-gun feed belts, it penetrates self- 
sealing gasoline tanks and, in exploding, 
generates intense heat which ignites the fuel 
and destroys the plane. This bullet has un- 
doubtedly helped to shorten the war. 

Shells commonly used by Army artillery 
and Navy ships’ guns are of three t} 

‘The high-explosive shell (called “high- 
capacity” shell in the Navy) contains a 
relatively large bursting charge of TNT, 
which is detonated by a fuse in the nose of 
the shell. Projectiles of this type are used 
for their blast effect against unarmored tar- 
gets and for their fragmentation effect 
against personnel—the 11;-pound bursting 


charge in a 10-pound 75-millimeter shell 
shatters it into some 400 jagged pieces of 
steel. 

‘The armor-piercing shell contains a rela- 
tively small bursting charge of ammonium 
picrate, which is detonated after penetration 
by a fuse in its steel base plug. The projec- 
tile is shorter and heavier than a H-E. shell, 
An armor-piercing cap of forged alloy steel 
is fitted over its nose and over this is placed 
a hollow steel or aluminum windshield which 
improves its ballistic qualities. 

The chemical shell, used principally by 
the Army, is similar to the H.E. shell in de- 
sign and construction, but is filled with a 
smoke-producing or incendiary composition 
instead of TNT. Chemical shells and bombs 
are loaded by the Chemical Warfare Serv- 
ice. 

The primer is the spark plug of the pro- 
pelling charge. In a small-arms cartridge 
it is a tiny copper cup containing mercury 
fulminate which explodes when it ‘> struck 


SHELLS ALSO DO ODD JOBS 


Leaflets for warning civilians 
fo leave @ section about to 
be bombarded by Yank forces 
ore put into 155-mm, shells, 
which are then shot 
orea. A small charge is used 
to scatter the papers about 


Converging streains of tracer 
shells serve as guides to Al 
lied forces making a 
attack on on 


Reproduced from THE SPHERE 
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NOZZLE OPENINGS in rear 
of rocket ot left are offset at 
lé-degree angle from longitudi- 
nal axis of rocket to give the 
projectile a rotation. similar 
of TNT. A rocket of this type makes shrill, piercing noise as it speeds fo that of shell. Rocket is 
through the air, has been nicknamed "Screaming Mimi” by our GI's used mainly against personnel 


GERMAN 21-CM ROCKET, cut away to show interior design. Pro: 
pollont charge is in place, ot left. Empty nose carries 22.4 pounds 


RADIO-CONTROLLED 
GLIDER ROCKET 


by the firing pin and shoots a flame into the 
cartridge case to ignite the propelling pow- 
der, The much larger quantity of smokeless 
powder in artillery ammunition requires 
more flame to ignite all of it instantaneously, 
and this is supplied by a black-powder ig- 
niter which is fired by the primer and in 
turn fires the propelling powder. In fixed 
and semifixed ammunition, the igniter pow- 
der is contained in a perforated metal tube 
attached to the inner side of the base of the 
cartridge case, In separate-loading ammu- 
nition it is packed in a red bag attached to 
the breech end of the propelling charge, and 
is ignited by a percussion or electric primer 
inserted in the gun's breechblock. The differ- 
ence between fixed and semifixed ammunition 
—each round of which is loaded into the gun 
as a complete unit—is that in the first the 


KNOWN TO WARFARE 


BOMBS used by air- 


craft can be carried 


no longer be di 
tionally controlled 


ROCKETS have the 
advantage of being 
powerful weapons that 
ore light enough to 
be mounted in num- 


TORPEDOES can be 
Bretat to fellow ony 


oui 
trol, after 
They can 
from planes, surface 
craft, or subma 


to come 
‘edvan- 
foge is that they can 
be big enough to do a 
lot of damage once it 
artives. Land mine us- 
volly operates by con- 
toct; sea mine by con- 
tact or remote control 
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ROCKETS OF THE PAST 


CONGREVE ROCKET, de- 
veloped in early 19th’ cer 
tury, hod on explosive 

its head, was fired from a 
tripod-mounted tube fitted 
with tongent sights, It was 
only moderately successful 


HALE ROCKET super- 
seded the Congreve, wos 


signed for 
tress warfare. It was 
fitted with a screwlike 
fail in on endeavor to 
ive it a truer flight 


cartridge case is tightly crimped to the shell, 
while in the second the case is loosely fitted 
and the propellent charge can be adjusted 
to the desired range. 

After projectiles leave the gun barrel, 
their functioning is controlled by ingenious 
and complicated fuses that are set to ex- 
plode the bursting charge at the instant 
when it will do the most damage. 

Dazed German prisoners captured in the 
European theater mutter, “Zauberfeuer!”— 
“magic fire!—when questioned about the 
effectiveness of our artillery. This red magic 
is attributable largely to our fuses. 

Our use of French 75-millimeter guns and 
ammunition in World War I was marked by 
numerous tragic premature shell bursts in 
the gun barrel because of the crude fuses, 
‘Twenty years of between-wars work at the 
Ordnance Research Center at Aberdeen 
Proving Ground enabled us to enter this war 
with a complete line of artillery fuses which 
can be used in guns of any caliber. They 
have many secret features, among which 
are multiple safety devices—no one of which 
is solely depended on to make them safe 
while they are in the gun barrel, Their use 
has practically eliminated premature shell 
bursts in the barrel. 

Our fuses are of three principal types— 
impact, time, and combination. 

Impact fuses, which function on impact 
with the target, are of three varieties. Su- 
persensitive fuses are used in the H.E. pro- 
jectiles of the lighter antiaircraft guns, and 
function on contact even with the fabric of 
a plane in flight. (Continwed on page 130) 
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Like swallows hea: 


prelude to a Marine invasion, Smoke shows previous rockets have landed and have situation well in hand 


MINE IS APPLIED by hand 
to side or bottom of tank and 
held there by three magnets. A 
time fure enables the plac 
escope before 


MAGNETIC ANTITANK MINE, used by the No- 


Superquick fuses are 
used when an instan- 
taneous burst on 
contact is wanted for 


F blast or fragmenta- 


tion effect. Delay 
fuses are used when 
some degree of pene- 
tration before the 
burst is desired, and 
for ricochet bursts. 
Time fuses are ac- 
tuated either by a 
watchlike mechan- 
ism or by a com- 
pressed black-pow- 


zis primarily to destroy their tanks to prevent der train, and are set to function at a pre- 


1! 


tact, 
ce of mild steel (below) 
‘the mine blew a hole 


ing_ capture 
Te 


time mechanisms. 


ing charge. 


Iso can be used of- determined time after the instant of firing. 
‘The use of mechanical time fuses in large- 
caliber HLE. shells to obtain overhead bursts 
—something new in warfare—has proved 
very successful in our European campaigns. 

Combination fuses have both impact and 


Impact and combination fuses usually are 
placed in the nose of the projectile; time 
fuses usually in its base. Whatever its type, 
the fuse detonates a booster charge—usually 
of tetryl, a sensitive explosive derived from 
benzene—which in turn detonates the burst- 


Considerable handwork still is necessary in 
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fuse making, although the use of recently 
designed machines has increased output. 
Shell production has been speeded up tre- 
mendously by the use of hydraulic and me- 
chanical drawing presses for forging the 
bodies of small and medium-caliber shells. 
So accurate is this work that little or no in- 
ternal finishing is required and only a mini- 
mum of material is left to be removed by 


NAZI SUB MENACE ENDED 


shell-turning lathes. The rotating band and 
the bourrelet, the only parts of the projectile 
that touch the gun barrel, are machined to 
extremely close tolerances; the body of the 
shell is machined to a slightly smaller di- 
ameter than the bourrelet. 

Before Pearl Harbor, all our small-arms 
and artillery cartridge cases were made of 
brass. When a (( 


UP IN NAVY'S “ASHCANS” 


U.S. depth bombs have a bursting charge of TNT, 
come in 325- and 650-pound sizes, and hi 
that can be set to detonate at any di 


Charges can alto be dropped 
froma plane, which often 
finds it easy fo spot o sub 
that isn't very deep ond 

moving through clear water 


sted by this moun- 
tela, of spray, the chorges 
pack a ter In 
some instances, instead of 

a sub’ plates 
submerged, the 
blow a sub fo 
to moke it an 
forget for shellfire 


easy 
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‘OMeial U. 8, Navy photos 
on position of the sub, the char; 


“I Scored Exactly 
100 This Afternoon” 


BOASTED a GI who had made his own tar- 
t. “How come?’ his buddies asked. 
“That's for you to " the Gl chal- 
lenged. So one of the boys made a study 
of the figures shown on the target rings and 


Reproduced from “At Easel” 
feopeld, published 
fy House, New 


VERY one of these puzzlers 
is a challenge to your in- 
genuity. You'll find the solutions 
on page 210. 


Private Dugan is skillful at pitching 
lays ‘em down in one row of four, ani 
three. He bets that merely by moving 
he can make two rows of four pennies each. 


The ends of a piece of string are tied fo the Rearrange these coins moving one quarter 
sailor's wrists. A similar string is looped into the middle and observing thot: Left 
through ond tied fo the girl's wrists. Question  quorter may be moved but not touched; 
is: Can these two people get loose—if they right quarter may be moved and touched; 
wont to—without breaking or untying string? nickel may be touched, but not moved. 


FOR CORRECT ANSWERS TURN TO PAGE 210 
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Enlarging it to dimen- 
sions easily comprehend- 
ed by humans, 


cortist, id 
ture ‘of @ leaf hopper 


to illus 
trate a treatise for a 
zoological organization 


of tropi- 
cal jungle spiders (left) 
con be accurately repro- 
duced only after most 
coreful observation with 
the microscope. Spectac- 
ular hues of red, yellow, 
cond orange ore revealed 


Right: a thrill for on 
eculist—a much enlarged 
drawing by Mr. Swanson 
of the almost invisible 
eye of a tropical fly 


Microscope 


NFAMILIAR realms of nature 

are being revealed by Artist 
George Alan Swanson, of New 
York, who paints detailed portraits 
of strange, infinitesimal creatures 
with the aid of a microscope. In 
dank and steaming jungles, as well 
as fathoms deep in the ocean, he 
collects specimens and data rel 
ing to his subjects. When he re- 
turns, he is all set to bring his ar- 
tistic and scientific ability into play. 


Robot Navigator 
Rides the Jeep 


SECRETLY DEVELOPED, THE 
ODOGRAPH MAKES THE TINY 
QUARTER-TON A SURVEYOR 


Feeling its way through the darkness with the magic oid 
of the odograph, a jeep leads tanks to launch an attack 


IN THE back seat of a jeep the Army has 

put a brass brain to note how far and 
which way the jeep goes. By recording the 
car's course on a sheet of paper, it not only 
provides proof of where GI's have gone, but 
also keeps men from getting lost and en- 
ables them to locate and liquidate the enemy 
quicker, 

Given a map and this mechanical checker- 
upper, known as an odograph, an armored 
column can be led through smoke, fog, or 
pitch darkness as swiftly and certainly as 
though every landmark and guidepost were 
visible. 

With an odograph, a scout can map un- 
familiar territory in a jiffy, by simply 
driving over it. The line traced by the pencil 
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By VOLTA TORREY 
Photographs by Williom W. Morris 


of the odograph will show the 
direction and distance he travels, 
thereby producing a map for others 
to follow. 

The position of an artillery ob- 
server who dashes out in an odo- 
graph-equipped jeep need not be 
painstakingly determined with sur- 
veying instruments before the big 
guns are fired. The device in the 
back seat will show exactly where 
the observer is the instant he hops 
out of the car. 

‘Thus, odographs are not merely 
a means of keeping confused men 
from running around in circles, but 
also a means of training mighty 
weapons on the target more sud- 
denly. The odograph, in fact, is so 
helpful in combat that when Lt. 
Gen. George S. Patton saw one of 
the early models tested at the 
Desert Training School, he de- 
clared: “When I go into action, I 
want one of those machines, even 
if I have to take a company of 
mechanics along to keep it in run- 
ning order.” 

‘The odograph is one of the most 
complex of modern military instru- 
ments, but has been so perfected 
that GI’s have learned to handle it 
in a couple of weeks. Several hun- 
dred of these mechanical draftsmen 
have been built and used to supply 
field commanders with essential 
maps much faster than such maps 
could be drawn by human experts. 
Standard producer of the odograph 
is the Monroe Calculating Machine 
Company, Orange, N. J. 

This lightning cartographer is a 
200-pound maze of mechanical and 
electronic apparatus, difficult to duplicate 
without a model. Hence, until recently, the 
odograph was one of America’s most care- 
fully guarded war secrets. The idea came 
from the Engineer Board, the research 
organization of the Corps of Engineers, 
Civilian scientists and engineers helped de- 
velop the idea in locked laboratories. Only 
a few key employes of the two computing- 
machine companies that have manufactured 
odographs were told what use would be 
made of the various parts, and soldiers 
were instructed to destroy the instruments 
rather than let them be captured. But 
now this remarkable invention can be de- 
scribed. 

It has four parts: a power pack, a dash- 


POPULAR SCIENCE 


HOW IT WORKS. When the n, mirrors mounted on the compass card 
(see drawing of top) reflect @ beam of light as the card swings to and fro in the suspended 
bowl. The reflected light energizes one of fwo photoelectric tubes paired with thyratron tubes, 
which control the flow of current to turn the compass table accordingly. This m: 

mitted to the plotting unit, where a stylus records the change of direction on the map. At 
the same time, the plotting unit is informed mechanically os to the jeep's speed, by means 
of a flexible shaft from a speedometer drive in the car's transmission. These d 

ing direction ond distance, are co-ordinated by the plotting unit and re 

of graph poper by the stylus, a pencil held above the paper by two arms. One arm mo 
bock and forth across the paper, the other up ond down. These orms move ti 

a line on the paper corresponding to the course of fi 

through @ forest or racing down a straight 

the paper shows the direction in which the 


IN DARKNESS, SMOKE, OR FOG, o jeep 


equipped with the odograph con follow @ course on a map 


board indicator, a compass, and a plotting 
unit. These parts are connected by electric 
cables and flexible shafts. The power pack 
simply steps up the current from the jeep's 
battery to the required voltage. The dash- 
board indicator merely warns the driver 
of the jeep when the odograph has stopped, 
or it is time for him either to change his 
course or put a fresh sheet of paper in the 
plotting unit. The compass and the plotting 
unit are the intricate parts. 

Compensating magnets neutralize the ef- 
fect on the compass of the metal in the 
vehicle. Two mirrors on the compass card 
reflect a beam of light as the compass 
swings to and fro, ‘This reflected light en- 


ergizes one or the other of two photoelectric 
tubes. These are paired with thyratron 
tubes, which control the flow of current 
from the power pack to the plotting unit 
to inform the latter of the direction. 

The plotting unit is a metal box, about 
the size of a portable-typewriter case, and 
well filled with shafts, gears, magnets, and 
a motor. On its upper surface, protected 
from moisture and dust by a glass cover, is, 
the plotting paper. An 814 by 11-inch sheet, 
the size of ordinary typewriting paper, is 
used; it is divided by lightly printed lines 
into one-inch and 1/10-inch squares, Fresh 
graph paper can be run in when necessary 
by turning a roller. Shaded lights illuminate 
the top of the plotting unit, and the driver, 
by glancing over his shoulder, may see in- 
stantly both where he is and how he got 
there. 

To make a map, the odograph operator 
need only place a sheet or roll of the ruled 
paper in the plotting machine and select a 
scale by turning a knob. He may let a mile 
be represented on his map by any distance 
from an eighth of an inch to three inches. 
‘Thus, by varying the scale, he may record 
his course over any area from about nine 
to 6,000 square miles on a single sheet of 
paper. If he wishes to show the location of 
bridges, railroads, or other topographical 
features, he may mark them in on the 
paper in the plotting machine without inter- 
fering with the mechanism, 

Maps made this way are accurate enough 
for most military purposes. Allowances 
must be made for hills or other irregu- 
larities, because the machine records the 


THREE WAYS THE ROBOT NAVIGATOR IS USED AT THE FRONT 
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actual distance traveled by the vehicle 
rather than air-line distances. Slight errors 
may be caused, too, by the wheels slipping 
or spinning. But under average conditions, 
the map drawn by the odograph will not be 
off more than a mile for every 50 or 100 
miles traveled on roads, or a mile for every 
35 to 75 miles covered across country. 
When an accurate map is already avail- 
able and is to be followed, it may be placed 
in the machine, and the line drawn by the 
odograph’s pencil will show the progress 
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While the 
rolling, the styl 
trokes its 

poh graph paper 


e Bi 


and position of the jeep on that map at all 


times. This facilitates detouring around 
enemy obstructions without getting lost. 

The odograph can be used for all sorts of 
exploring after the war. Great areas of the 
earth remain to be mapped, and this can be 
done more quickly, thanks to this invention. 
The odograph may also provide a guarantee 
that forests, ranches, oil fields, and high- 
ways have been properly patrolled. It may 
even interfere with the pleasures of travel- 
ing salesmen. 
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FAST-WORKING COOLERS, heat- 
proof laboratory flasks, and a new 
type of pitcher with two pouring 
spouts are among postwar household 
utensils recently exhibited at the 
Museum of Modern Art in New York. 
‘A dozen ice cubes and a little salt in 
the device shown at left cool the con- 
tents of a bottle in 10 minutes. Mov- 
ing the bottle up and down in the con- 
tainer circulates brine. The flasks 
(left below) can be used both on the 
kitchen stove and for serving, while 
the spherical pitchers directly below 
feature a long spout that can be held 
as a handle when the other opening is 
used for pouring. 


Moving o bottle up 
and down in ice and 
device 
contents. 
At right, laboratory 
flasks for a kitchen 


NEW ELECTRIC IRONS, with some changes 
in external finish but otherwise similar to 
the last prewar models, are being made 
under sanction of the OPA and WPB. The 
iron shown below is being produced at the 
Ontario, Calif., plant of the General Electric 
Company. It is automatic. 


PLASTIC FUNNELS, graduates, and measur- 
ing cups on the market are made of trans- 
parent, nonshatterable Lumarith with mark- 
ings molded in them. They are a product of 
B & W Molded Plastics, of Pasadena. 
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What’s New in 
Modern Living 


ODDS AND ENDS OF SOAP put inside this 
cellulose sponge can be used in car and 
upholstery cleaning, dish and window wash- 
ing, and other housework. The sponge is 
made by Trindl Products, Ltd., of Chicago. 


FOOD KEEPS FRESHER and refrigerator 
odors are counteracted with the use of a 
pint of white vinegar poured over a humidi- 
fier, This is a block of porous material that 
is kept in a dish on one of the shelves. The 
unit, made by Atmos Products Co., of New 
York, is indicated by a white arrow below. 
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FIVE MINIATURE PHOTOS can be framed 
in this Lucite case that folds to 4" by %4” 
by 2” for tucking into a purse or pocket. 
‘The cases, in colors or leather covered, are 
made by Stylor, Inc., of New York. 


CHILDREN’S ROCKING CHAIRS are made 
and upholstered to duplicate similar chairs 
used by adults, Below, some of the rockers 
are shown being arranged by Aviation Cadet 
Dave Staudt at his parents’ plant, the 
Staudt’s Child Rockers, of New York. 


Gur Lichs a Cold - 


By MARTIN BUNN 


mometer outside the Model Garage was 

pressing 20, and passing citizens were 
hurrying along with heads bowed to the 
icy blast of a north wind, their overcoat col- 
lars turned up around their ears. 

Joe Clark, gazing out of the window of 
the snug office, grinned widely. “Cold morn- 
ing,” he remarked. “Bet a lot of people 
are walking who didn’t expect to.” 

Gus Wilson looked up from some time 
and material slips he was working on. "Stop 
gloating over the discomforts and misfor- 
tunes of your fellow man,” he said. 

“Ym not gloating,” Joe replied. “But I 
could be. The first real cold morning always 
brings a lot of business, and—" A peremp- 
tory ring of the phone cut him short. 

“There you go,” Joe commented and 
picked up the receiver. “Model Garage,” he 
said, and then, with a wry face, he listened 
for maybe three minutes. “Yes,” he finally 


Ta red thread of mercury in the ther- 


put in. “All right . .. Of course . .. As soon 
‘as we possibly can. Good-by. 
“That was Mrs. Miller,” he told Gus. 


“Talked so fast I couldn't get a word in. 
She says—" 

Gus laughed. “You don't have to tell me 
what she says—I know. She says her radia- 
tor's frozen. I knew that without her call- 
ing. I've been keeping her last year’s anti- 
freeze for her. Three weeks ago I told her 
she'd better let me put it in, but she was 
in a hurry. When it began to get cold yes- 
terday, I phoned her, and she said she'd 
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come right over. But she didn't. I'l send 
Stan over to thaw her bus out.” 

“I told her we would,” Joe agreed, “That 
was the first call for help, but it won't be 
the last .. . Doc Nicholson just got off the 
bus, and he's heading this way.’ 

Gus grunted and went into the shop. For 
a couple of minutes he heard a rumble of 
voices in the office, and then Dr. Nicholson 
came out into the shop. He's the new prin- 
cipal of our high school—he took Professor 
Hiram Scruggs’s job a year or so ago when 
that old crab retired and moved away. Doc's 
a stout, red-faced, hearty man, as jolly and 
popular as Scruggs was cross and disliked. 

“Morning, Gus,” he called out in his usual 
breezy style. “In me you see a man who is 
disillusioned, perplexed, and in dire need of 
a friendly helping hand." 

Gus grinned. “Meaning that you couldn't 
get your car started?" he asked, 

“Meaning just that,” Nicholson confided. 
“And what a blow it was. When I saw whi 
sort of day we were having, I said to Mrs. 
Nicholson: ‘This is a morning when one 
really appreciates having a car—even if one 
does have to pick up three talkative school- 
marms on the way.’ 

“Full of confidence engendered by the 
fact that a month ago you had serviced my 
car for cold-weather driving, I got into it 
and stepped on the starter. Nothing hap- 
pened—no, I'm wrong; there was a sputter 
somewhere under the hood. But further 
steppings on the starter weren't rewarded 
by another. So I walked seven arctic blocks 
to the bus line, and came downtown that 
way. I didn’t think to phone my car-sharing 
schoolmarms, and what they will have to 
say is something I'd rather not think about. 
And now what should I do?" 

“Why, Doc,” Gus said, “the wise thing for 
you to do would be to go on about your busi- 
ness and let us do the worrying. There 
probably isn’t anything much wrong—just 
one of those coid-morning puzzlers that 
usually turn out to be pretty simple. We'll 
tow it over here and have it fixed up and 
waiting for you at the school by the time 
you're ready to start home.” 


HEN Stan Hicks, the Model Garage 

grease monkey, towed Nicholson's 
past-middle-age sedan up to the curb, the 
shop floor was crowded, so Gus went out- 
side. He got in and pressed his foot on the 
starter. The starting motor turned prompt- 
ly, but it didn’t start the engine. Gus waited 
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Weather Pugler 


10 seconds and then tried again—with the 
same result. 

“Move a car out of the shop, and get this 
one in,” he told Stan. “Try a motor heater 
on it, and see if you can get the engine gi 
ing. If not, push it in with the wrecker.’ 


Five minutes later he felt a blast of cold 
air, and looked around from his workbench 
to see Stan driving Nicholson's car into the 
shop. The grease monkey got out, shut the 
shop door, and came over to report 
started easy after I'd warmed her up. 

“All 


at,” Gus said. “Now check the 


“Battery’s O.K., boss,” Stan called after 
he'd been over it. 

Gus walked over to the car. “Then we've 
got to keep looking, Something keeps the 
engine from starting up when it's cold. If 
the battery's all right, it must be something 
else.” 
ignition, boss?" Stan queried. 

“Tt could be,” Gus replied. He took a low- 
reading voltmeter and checked the primary 


“Where is the automatic-choke 
control rod?" Gus asked Doc 
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ignition circuit. There was no voltage drop 
between the starting motor and the battery 
connection on the coil or between the pri- 
mary connection on the distributor and the 
engine block. 

Gus put away the voltmeter and went 
over the high-tension circuit. He examined 
the spark coil, distributor cap, and rotor; 
they all seemed to be in excellent condition. 
‘The wiring looked good, and there was no 
bad connection. Gus then checked the fuel 
line and found nothing wrong. 

“It must be the compression after all,” 
he told Stan. He knew from the last time 
he'd seen Doc's bus that it had a case of low 
compression, but he hadn't thought it would 
be bad enough to cause hard starting. “Well, 
I was fool enough to promise Doc we'd have 
his car ready when school let out, so we'll 
have to get it fixed. Warm the engine up 
with the motor heater, and if you can get 
it going, let it run for a few minutes. Then 
take the spark plugs out.” 

When Gus came back from another job, 
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GUS SAYS: 


If you must use your last year's ani 
freeze in your car radiator again 
year, remember that the rust 
inhibiter it contained is now prob- | 
ably exhausted. I is always a good | 
idea to add new inhibiter to the old | 
antifreeze solution when you use it a 
second winter. 


Stan was removing the last plug. Gus got 
his compression tester out of the glass-front- 
ed cabinet in which he keeps his precision 
instruments. Pressing the rubber adapter 
into a spark-plug hole, he watched the indi- 
cator hand while Stan stepped on the start- 
er. The cylinders tested unevenly, and all 
showed rather poor compression. Gus squirt- 
ed oil around the piston rings and repeated 
the test. There was no improvement, 

“What's the oil for, boss?” Stan asked. 

“It seals the piston rings,” Gus told him. 
“If you get a low reading on the first com- 
pression test and a higher reading after 
you've put oil in the cylinders, it shows that 
the compression is leaking past the piston 
rings; if both readings are low, it indicates 
leaky valves. I got a barely fair reading 
both times on each cylinder; that shows 
there is some valve leak—apparently enough 
to allow enough compression to escape to 
cause hard cold-weather starting. 

“I knew that the compression in Doc's car 
wasn't as high as it should be, but I didn’t 
think it was low enough to cause any trou- 
ble. But we haven't been able to find any 
other cause for his grief, so I guess I was 
wrong. I'll have to go by the book and ri 
face the valves. 

Gts is one of those top-flight mechanics 
who get their jobs finished quickly without 
seeming to hurry. In an astonishingly short 
time he had the valves refaced and reseated 
and was shouting for his helper. 

“Get into the car and step on the starter 
when I tell you to,” he directed, and poured 
a little gasoline into the carburetor. “Now! 
‘The engine started promptly. 

“That's the job,” Gus said. “Let the en- 
gine run long enough for it to get thorough- 
ly warm. Then park this bus outside, and 
bring that Pearson car in and give me a 
hand with it. 

About 3:30 Gus told Stan he’d better run 
the Nicholson car over to the school. Stan 
went out, but three minutes later he was 
back. “Hey, Mr. Wilson,” he said, “she 
won't start!" 
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“What!” Gus yelled. He went out, raised 
the hood, and told Stan to try again, Stan 
did. The starting motor cranked the engine, 
but the engine wouldn't take hold. “Wait a 
minute,” Gus said. He took off the air clean- 
er and held his hand over the carburetor air 
intake. “Now step on her!” The engine 
started at once. 

Gus’s head went under the hood. When 
it came into sight again, his face was red. 

“Stan,” he asked, “what's the most use- 
ful tool in a mechanic's kit? .. . Never mind 
—I'l tell you. His eyes. Don't ever forget 
that, kid. If I'd used mine I'd have saved 
a lot of time on this job.” 

“What would you have seen, boss?” Stan 
wanted to know, 

“Come here,” Gus said. He indicated the 
automatic-choke control rod. “Notice any- 
thing unusual about it?” he asked. 

Stan studied the rod; then he scratched 
his head. “It looks like it's bent,” he said. 

“It is bent,” Gus told him, ‘I'll just 
straighten it and adjust the choke setting, 
and then I'll take this cold-morning puzzler 
over to Doc myself. My lunch is past due; 
T'll get it on the way back.” 


OC NICHOLSON was waiting with the 
three schoolmarms when Gus Wilson 
reached the school. 
‘Do you know where the automatic-choke 
control rod is?” Gus asked. 

Nicholson chuckled. “It’s one of the few 
things I do know.” 

“T thought so,” Gus sald. “Have you been 
monkeying with that rod?” 

“Monkeying?” Doc looked surprised. 
“Well, I did make a slight adjustment sev- 
eral months ago. A friend told me that au- 
tomatic chokes frequently waste gasoline 
by excessive choking, and that bending 
the link rod slightly would conserve fuel 
by keeping the choke from closing all the 
way. I followed his suggestion. Did I do 
wrong?” ; 

Gus laughed. “You did!” he said, “In 
warm weather the change of adjustment 
didn't cause any trouble—but when it got 
down below freezing, the quantity of cold 
air drawn into the carburetor leaned down 
the mixture too much for starting. What 
fooled me was that the engine took hold all 
right after I’d done a valve job on it. That 
was because it was warm in the shop, But 
when I'd finished, I parked the car outside, 
and when I got ready to bring it over to 
you, the partly open choke caused the same 
trouble all over again. 

“I should have noticed the rod had becn 
bent,” Gus went on ruefully, “but I didn’t— 
and I got myself two jobs instead of one. 
Well, anyway, your low-compression valve 
trouble is licked now, too.” 
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POSTWAR BUSES as well as 
postwar cars are receiving 
the attention of designers 
and manufacturers, many of 
whom are showing a decided 
tendency toward streamlin- 
ing. The model of a highway 
bus shown in the photograph 
at the right is the design of 
Montgomery Ferar. It was 
put on display at a show 
staged in Detroit by leading 
industrial designers of that 
automobile center to present 
their ideas for postwar de- 
velopment. The teardrop 
style is a design feature. 


ROAD FILM, scum and blem- 
ishes, and oxidation are re- 
moved from the finish of a 
car with the application of a 
new cleanser and recondition- 
er that can be rubbed on sim- 
ply with a cloth after the car 
has been washed free of dust 
and mud, A sealer, also made 
by the Car-Skin Products 
Company, of New York, and 
applied with a clean cloth 
after the finish has been re- 
stored by the reconditioner, 
will seal the color against the 
elements for several months. 


STRETCHING engine lubri- 
cant, so that it spreads thin- 
ner and further and will get 
into fine clearances at lower 
temperatures than untreated 
oil will, is made possible with 
a product of the Pyroil Com- 
pany, of La Crosse, Wis. The 
penetrating solution is also 
said to have the property of 
halting internal corrosion. 


IDEAS 


CAMOUFLAGING WRECKERS to protect them from 
enemy fire is studied at the Aberdeen Proving Ground in 
Maryland by practice on the model shown above, which 
was built in the model shop of the Ordnance Replacement 
‘Training Center at Aberdeen. Because of their usefulness, 
wreckers have been favorite targets of enemy planes. 
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S LONG as there is a particle of life in 
it, your automobile battery is con- 
stantly at work, It discharges to operate 
your starter and your lights, radio, and 
horn when your motor isn’t running. When 
your car is in use, it receives a charge from 
your generator to restore its power. Even 
when your car is standing idle in your 
garage or at the curbing while you relax at 
a movie, your battery is still undergoing 
chemical change, for all storage batteries 
will discharge themselves—completely so 
under normal conditions in a period of about 
four months, 

Is there any wonder then that your bat 
tery needs attention to give you the service 
of which it is capable? And this care is so 
easy to give and so well repaid that you 
will have only yourself to blame if your 
battery is not an all-weather friend. It is 
primarily a matter of periodic checking on 
the cleanliness and tightness of the termi- 
nals, and on the amount of 
electrolyte, as well as seeing to 
it that the battery receives the 
proper charge from the gen- 
erator. 

Your battery is a compact, 
well-regulated chemical factory, 
but some of its parts may break 
or wear out, pores may clog, or 
chemical processes may be up- 
set by impurities, by an electro- 
lyte that is too weak or too 
strong, by either excessive heat 
or cold, or by too rapid a charge 
or discharge. 

‘The negative plates of a typi- 
cal lead-acid automobile battery 
are made of sponge lead in a 
framework or grid of lead al- 
loyed with antimony for stiff- 
ness, while the positive plates 
are composed of fine crystals of 
lead peroxide wedged into a 
similar grid. Battery sulphuric 
acid diluted with distilled water 
is the customary electrolyte, 
though water that is pure 
enough to drink may sometimes 
be used in an emergency with- 
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a Fair-Weather Friend? 


WITH BUT A MINIMUM OF ATTENTION, 
IT WILL GIVE YOU MAXIMUM SERVICE 


out doing damage of any sort to the battery. 

During moderate discharge, everything 
goes along nicely, but as discharge con- 
tinues, the lead peroxide and sponge lead are 
changed to lead sulphate, the electrolyte 
‘ows weaker, and the voltage drops. Sul- 
phation clogs the pores in the plates and 
thereby interferes with the circulation of the 
electrolyte. 

Freshly formed sulphate is readily re- 
moved from the plates and restored to the 
electrolyte, but if it is allowed to stand, it 
gradually hardens, and prolonged charging 
may be required to make the transforma- 
tion. If it is neglected too long, no amount 
of recharging will do the trick: Since an 
unused battery discharges itself gradually, 
it should be recharged once a month to 
avoid extreme sulphation. ‘This is particu- 
larly important during gasoline rationing 
when a car may be left unused for long 
periods or when short drives don’t restore 


WHAT'S INSIDE YOUR CAR BATTERY 


the charge lost in starting up the motor. 

If a battery is discharged to too low a 
point through excessive use of the starter 
or the accessories, the plates may become 
permanently buckled or bent. Buckled plates 
may split or wear holes in the adjacent sepa- 
rators and then touch and cause a short. 

Excessive overcharging is equally harm- 
ful. ‘The extra current overheats the battery 
and results in rapid evaporation of the water 
in the electrolyte. This may be serious in 
hot weather, particularly if the excessive 
rate of charging continues after the battery 
is fully charged, such as might happen on a 
long trip. All the energy in the current de- 
livered to the battery is then employed in 
producing gas, heat, and oxidation of the 
grids. Excessive formation of gas knocks 
material off the positive plates, while high 
temperature increases the activity of the 
electrolyte, resulting in softening of the 
plates and deterioration of the separators. 
Oxidation weakens the grids, decreases their 
conductivity, and shortens their life. All 
these destructive actions are accentuated if 
the electrolyte is allowed to become still 
stronger through failure to replace the 
evaporated water. 

Should the level of the electrolyte drop 
below the tops of the plates and remain low 
for any length of time, the exposed portion 
of the plates will be subjected to sulphation, 
while the parts in contact with the electro- 
lyte will be exposed to an overcharge in 
Proportion to the amount their useful area 


HOW YOUR BATTERY WORKS DURING DISCHARGE AND CHARGE 


DURING DISCHARGE 


NEGATIVE 


is cut down, and there will be a correspond- 
ing increase in the loss of lead peroxide, 
Resistance and heating will be similarly in- 
creased, more water will evaporate, and the 
electrolyte will became still stronger. 

‘Temperature likewise has its effect on 
battery performance. In cold weather, the 
capacity is cut down and, to make matters 
worse, an engine is harder to crank, thus in- 
creasing the amount of discharge each time 
the car is started. Both freezing and ex- 
tremely hot weather take their toll. When 
water in a battery freezes, it expands and 
loosens the lead peroxide on the positive 
plates, but in a fully charged battery, the 
electrolyte will not freeze at a temperature 
above —96 deg. F. On hot summer days, 
with the temperature around 100 deg. or 
more, and with the engine adding its heat, 
a battery should be carefully protected 
against overcharge, 

Servicing a battery is simple. It calls only 
for specific-gravity tests and a check on the 
terminals once a month or every 1,000 miles 
—oftener if you make long, hot trips. 

The specific gravity of the electrolyte is 
tested with a hydrometer and is the reading 
shown on the scale at the level of the solu- 
tion, Hold the hydrometer in a precisely 
vertical position so as not to permit the 
float to rub against the side of the glass 
tube and cause a false reading. If the level 
of the solution is too low for this test, add 
distilled or approved water and make the 
test after the engine has been run for 


DURING CHARGE 


Lead 


SULPHATE 
PLATE: OF POSITIVE 
SPONGE tea PLATE 
LEAD CHANGES 


ELECTROLYTE 


SEPARATOR 


ELECTROLYTE 
SULPHATE OF ACID UNITES WITH ACTIVE PLATE MATERIALS, 
WEAKENING SOLUTION. HYDROGEN OF ACID AND OXYGEN 
OF LEAD PEROXIDE FORM WATER IN ELECTROLYTE 


‘VERY DILUTE ELECTROLYTE 
MADE STRONGER BY RETURN 
OF SULPHATE FROM PLATES 


by overchargins 


EACH CELL of your battery 
contains @ series of alternate 
plates of sponge lea 
roxide spaced by separ 
This unit Is Immersed in an elec- 
trolyte of dilute sulphuric cid 


half an hour to mix the solution thoroughly. 

‘A fully charged battery has a specific 
gravity of 1.275 to 1.285 under normal con- 
ditions, but a battery at 1.225 will still have 


sufficient charge to start a car. If the 
specific gravity is lower than 
1,225, remove the battery and 
have it recharged. TEMR 


Never add more acid to the 1 
electrolyte solution in an a 
tempt to raise the specific grav- bd 
ity. It cannot increase the 130 
charge, and it will harm the bat- 
tery by making the electrolyte 
too strong. Acid should never 
be added except when the elec- 
trolyte has leaked out or spilled. 
And never fall for so-called bat- 
tery dopes. Most of them are 
simply Epsom salts, magnesium 
sulphate, and all are definitely 
injurious since they add impur- 
ities to the battery. 

If the specific gravity varies 
more than 25 points between 
cells, the low cell or cells may 
be shorted by buckled plates or 
an accumulation of sediment in 
the bottom. The condition should 
be investigated and if possible 
corrected by a competent bat- 
tery serviceman, who may be 
able to replace the defective cell. 

Cell voltage is usually tested 
with a low-reading voltmeter 
but if one is not available, the 
approximate voltage may be 
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A POSTMORTEM on the 
plates of @ decd battery may 
show causes of failure. The plate 
ct the right is @ victim of low 
water level — its upper portion 
sulphated and its lower injured 
Below, left to 
right, ore @ plate with buckled 
‘and weokened gridsand another 
extremely sulphated. The first 
is caused by overcharge and the 
second by too great @ discharge 


Temperature guide 
for corrections in 
hydrometerreading 


Photos Courtery Willard Storage Battery Company 


judged by turning on the lights and then 
pressing the starter while the ignition 
switch is off. A weak cell or cells or a poor 
connection at the battery or cable terminals 
is indicated if this dims the lights very 
much and makes them fluctuate. 
If there is a poor connection, 
heat will be generated at that 
point and the connection can be 
located with the fingers. 

Corroded terminals obstruct 
the flow of current. Remove 
them from the battery posts and 
clean them and the posts with a 
wire brush. Scrape the inside 
of the terminals with a knife, 
wipe them, the posts, and all 
corroded spots with an ammon- 
fa solution, and dry them thor- 
oughly. The top of the battery 
may also be wiped with this so- 
lution if care is taken not to let 
any leak into the cells. Install 
a complete new cable and term- 
inal of the proper gauge if either 
is being eaten away. A thin 
coating of petroleum jelly will 
help prevent corrosion. 

In making your periodic 
checks, test also the tightness 
of the hold-down bolts in the 
carrier, for if they are loose, 
vibration will shake the active 
material off the positive battery 
plates. Don't tighten them too 
much, though, as this may warp 
or break the battery case. 


HYOROMETER CORRECTION 
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—AMERICA ON WHEELS 


Mounted on o rear-wheel baggage corrier, an 
auto storage battery is connected by heavy 
cable to o motor bolted to the bicycle frame 


ELECTRIC BICYCLING is the latest 
mode of transportation among Cali- 
fornia movie folk, as shown here by 
Vivian Austin, of Universal, who 
demonstrates a bike rigged up by 
Cyril Holden for gasless riding to the 
studios, A 6-volt, 15-plate storage bat- 
tery operates an old Studebaker start- 
ing motor, which in turn connects 
through a reducing gear to the bic 
chain drive for a 20 m.p.h. speed. 


GASOLINE PROPELS the motor- 
bike shown at left, but the 2-hp. 
air-cooled motor mounted behind 
the seat takes only 1 gal. each 55 
miles. The bike frame was built of 
conduit by Omer J. Devau, of Der- 
by Line, Vt. Equipment includes 
20 by 2.125 wheels and tires, a loose 
V-belt for the clutch and a tight- 
ener operated by foot, and sprock- 
ets and a chain to transmit power 
to the rear wheel. A generator op- 
erates the lights. The bike will do 
45 m.p.h. and climb 15-deg. hills. 


SPEEDING? Well, hardly, in 
this 1901 Oldsmobile. The 
traffic cop may be booking 
some bets on how long the 
old girl will keep rolling. Her 
owner, Lyman E. Greenlee, 
of Anderson, Ind., sent the 
picture after seeing a P.S.M. 
article (March, ‘44, p. 135) 
describing a model of a 1903 
Oldsmobile. He has kept his 
horseless buggy in perfect 
running order and, until the 
advent of gasoline rationing, 
drove it every summer. 
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SEALED PORTABLE FURNACES that weigh 
only 45 Ib., carry their own fuel supply, have 
a gasoline-powered blower, and provide a 
forced flow of warm air have been developed 
for the Army Air Forces. They were built 
for both ground and flight applications and 
have been tested at an altitude of five miles 
and at a temperature of 70 deg. below zero. 
Home use is expected after the war by the 
manufacturer, the Norge Division of Borg- 
Warner Corporation, of Detroit, which re- 
ports that one unit is capable of heating an 
average single-family house. 


AUTOMATIC WEATHERSTRIPPING now 
seals the opening between a door and its sill 
tightly when the door is closed, yet is 
raised flush with the bottom of the door to 
clear the thickest carpet when the door is 
swung open. This new device, manufactured 
by the Thermal Company, of Philadelphia, 
works with a stiff leaf spring that forces a 
sliding panel in the weatherstripping down 
when a plunger makes contact with an ad- 
justment screw inserted in the jamb near 
the door hinge, as indicated in the drawing 
below. ‘The unit can be sawed to length and 
installed by an amateur. 
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LIGHT ON THE LIGHT SWITCH is a new 
idea for locating it in the dark and saves 
smudging of the wall by groping fingers. A 
tiny, low-wattage bulb mounted on the plate 
gives a soft glow when 
the lamp controlled by 
the switch is off, but the 
pilot light goes off auto- 
matically when the room 
light is turned on. The 
plate fits any standard 
switch. It can as read- 
fly be adapted for use 
with three and four-way 
arrangements, according 
to the maker, the Asso- 
ciated Products Com- 
pany, of Columbus, Ohio. 


FUMBLING WITH PLUGS won't be neces- 
sary when an invention of Delbert C. Black- 
mon, of Olean, N. Y., comes on the postwar 
market. A guiding post on the plug will 
automatically align the prongs with the re- 
ceptacle slots. 


USING 1,047 ITEMS at a cost of $2 and 120 
hours’ labor, Corp. Edward V. Barry (seated 
below), of Millville, N. J., and the Army 
pilot school at Greenwood, Miss., made the 
* to 1’ model Link Trainer shown. It works 
just as its prototype does. 


PUTTING THE WIND TO WORK, chief pet- 
ty officers at the naval air base at Kaneohe, 
Hawaii, rigged up this windmill washing 
machine for their 


LILLIPUTIAN FURNITURE that is an exact 
copy of eighteenth-century antiques but one 
seventh the size of the originals is made by 
Angus M. Dowling, of New York, in spare 
time from his job as a telephone engineer. 


silage GIRDERS, 


wooden 


et invented by W. N. de 
<isco, N. Y. Parts 
to build the 
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Early American 


‘HIS handsome clock, distinguished enough to be 
cherished in a family for generations, is not in 
the least difficult for a careful craftsman to make. 
‘The one shown in the photo was built principally of 
black walnut, together with some 1" fir plywood 
and miscellaneous pieces from the shop scrap pile. 
Both curved moldings that form the top of the 
broken pediment were taken from an old Victorian 
bed; they were cut down to length and a return 
shaped across the ends. All other moldings are stock 
shapes and sizes, the kind to purchase being sug- 
gested in the ornamentation details in one drawing. 
‘The finial is turned from maple, unless you are lucky 
enough to find a brass one of the right size. 

‘The kind of clockwork used depends on what the 
builder happens to have or can obtain. A pendulum 
mechanism with or without weights, an electric 
clock motor, or a simple spring-powered clockwork 
taken from a wall clock are all adaptable to the 
design. In the event that you dispense with a 
pendulum-type works, the pendulum-support base 
shown in the drawing may naturally be omitted. 

In front of the clock face, the glass door is held 
by two offset strip hinges that are fastened to the 
top and bottom of the door with two screws apiece. 
A third screw through each hinge into the wooden 
frame acts as the pivot upon which the door swings, 
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Dimensions of the clock-case parts are shown here. The mounting of the works varies with the kind used 
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Grandfather (lock 


Since the hinge pivot lies outside the door, 
the overhanging door arch doesn’t interfere. 
The rectangular dial, a piece of real or 
imitation parchment mounted on plywood, 
is secured inside the clock by support blocks 
installed behind it. Shown in the photo is 
one design for decorating the face; a second 
pattern, a rose with trailing vines, is given 
in a drawing. The latter design may be 
either left black and white or brown and 
white, or else water-colored with pleasing 
shades of green and red. In any case, the 
dial should be finished off with a wash of 
weak coffee to give it an antique look. 

In assembling the clock, all support blocks 
are glued and screwed, and all moldings are 
suitably backed up with triangular and 
rectangular pieces. A good way to fasten 
in place the columns which frame the dial 
is to drive a brad part way into the top 
of each post, sharpen the head of the brad, 
and then force the post into position. Wood 
screws driven up through the bottom board 
then hold the posts securely. The cabinet 
doors may be fitted with plain butt hinges 
and a simple brass knob. 

For the finish, something quite important 
in a piece of this nature, the following 
sequence is suggested. First, clean and sand 
the entire structure; then give it an applica- 
tion of paste filler. When the filler has dried, 
sand the clock lightly and rub it thoroughly 
with fine steel wool saturated in linseed 
oil. Wipe off the excess oil, let the clock 
stand for about 36 hours, and then repeat 
this oil rub. After three or four such ap- 
plications, apply several coats of wax with 


Old-Fashioned Knife Box Has 


WHETHER used as a knife box, a fruit 
bowl, or a knitting box, this attractive ex- 
ample of early nineteenth-century crafts- 
manship will grace most contemporary 
rooms, Use soft pine throughout, with the 
floor and sides beveled to give the right 
pitch to the sides. Assemble with glue and 


By 
NORBERT ENGELS 
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A woth 
wonders in giving it 


applied to the dial will do 
Fhe old-porchment finish 


fine steel wool and polish the clock care- 
fully. The deep, soft finish that results— 
provided you have devoted ample time to the 
rubbing—will harmonize perfectly with the 
simple dignity of the clock. 


Attractive Hand-Rubbed Finish 


brads that are set well beneath the surface. 
‘The handle is a %” dowel, grooved to fit the 
partition, Finish with thorough sanding, 
taking pains to round all edges; then stain 
with burnt umber in oil, add a thin coat of 
shellac, sand once more, and finally rub in 
colored wax.—JOSEPH ARONSO! 


Old World Embossing Board for Tra 


Norurnc will add more to the enjoyment 
of Christmas than an accumulation of the 
small, traditional accessories that have been 
brought to America from the holiday cus- 
toms of many lands. Here is one—a spring- 
erle board of the type carved in the past by 
the finest European cabinetmakers for their 
families, Figured with Christmas designs, 
it is used as a mold to emboss delicious 
cookies. 

Cut the board from maple, or other suit- 
able hardwood, and carve the panels with 
appropriate figures, = number of 
which are suggested above. Aq 
sharp knife, chisel, and drill point 


ional Holiday Cookies 


will be found useful for carving; the drill 
ly good for making the 


The traditional Old World Christmas 
cooky is made from % Ib. powdered sugar, 2 
eggs, 2 cups flour, and 2 teaspoonfuls anise 
seed. Stir the eggs and sugar until light, 
add the flour gradually from the sifter, 
stirring until the dough is stiff, and then roll 
the dough %" thick. Flour the design board 
and use heavy pressure on it. Cut out the 
squares and iet dry for 10 hours at room 

temperature. Bake on buttered 

tins sprinkled with anise seed in a 

moderate oven until light yellow. 


Curious Little Dolls Made from Peanuts and Scraps of Cloth 


Tiny, interesting dolls 
like those in the family 
shown at left can be made 
from peanuts. The steps 
are outlined in the draw- 
ings below. In addition to 
the adults, children, dog, 
and chickens shown, cos- 
tume dolls such as Indians 
and period figures will add 
variety to a display. 

Be sure to select a pea~ 
nut of the general shape 
desired in the finished doll, 
Draw in the features with 
India ink; then paint eyes, 
mouth, and coloring with 
water colors. Crepe paper 
or bits of cloth form the 
clothes, and unraveled soft 
rope is glued on for hair. 
Carve the feet from wood 
and drill small holes so 
they can be glued on the 
legs.—DAIsY WELCH, 
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Clever Animal Pin Has Waggish Head 


ANY of these roguish little animal lapel pins will 
delight most girls. They are sawed out or carved in two 
pieces—the bodies from \%” wood and the heads from 
thinner stock. 

Shown in the drawings are a wise old owl with a 
knowing wink, a tiger more good natured than bad, and 
an inquisitive kitten. Also given is a rear view of the 
tiger showing how it is slotted to permit an ordinary 
safety pin to be cemented in place. 

Cut out the body and carve it simply, if you wish, to 
round the edges and bring out the important lines; then 
drill an oversize hole for a small wood screw to turn in 
freely, and countersink the hole from the back. The 
head is shaped next, and both pieces are sanded and 
enameled in striking colors. Finally, put the screw into 
the back of the head at the point indicated, passing it 
through the body and a light cardboard washer.—E. W. 
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b Rakish Swordfishing Boat Carved | 
in Relief on White-Pine Board | 


‘THERE is double interest in carving a plaque— 
that in the actual carving and the lasting 
pleasure of seeing your work on your wall or 
that of a friend. This swordfishing boat, with 
its odd rail, or “chair,” at the tip of its bowsprit, 
is an unusual design not seen in many waters, 
though such boats are frequent sights in the 
fishing harbors of Nova Scotia. 

Lay out the ship on squares drawn lightly on 
a1” by 815” by 10%” piece of white pine; then 
carve out the background with a sharp jack-knife 
and chisel to a depth of %”. Next, shape the 
lines of the ship, billowing the sails, cutting back 
the masts, bowsprit, and keel so they appear to 
be at the centerline of the boat, cutting back the 
cabin somewhat less, and curving the hull grace- 
fully. Then bevel the edges of the board. 

An attractive background can be obtained by 
sawing off square the end of a 4” spike and 
slotting a cross on the square end. This gives 
you four points that can be punched over the 
entire back surface for a hammered effect. 
After this, go over the outline of the ship again 
with a sharp knife to make it stand out cleanly; 
then sand the ship and beveled edges and give 
them a coat or two of clear lacquer or shellac, 
A mahogany or other stain or wood dye is then 
applied to the background in order to complete 
the project.—B, BRIDGEWATER, 
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End Table Features 
| «a 


By CHARLES and BERTRAM BROWNOLD 


IMPLE, graceful lines characterize this utility 

end table, while its construction of glued strips 
gives it unusual strength for such a light piece. 
Its modern design will fit in with other modern 
furniture and will not be out of place in the 
average room that leans to no particular period. 
The two-toned effect in the model shown was 
achieved with mahogany and whitewood, and it 
accentuates the modern style. 

Making up the top and leg assemblies by gluing 
strips under pressure provides a sturdiness that 
would be hard to obtain with customary stock. 
This is especially true at the curves where the 
grain of the legs runs vertically and that of the 
spacers is horizontal. For this reason, the table 
will find a variety of special uses, such as holding 
a portable sewing machine or a full-size type- 
writer. Dimensions can be changed, of course, to 
suit particular needs, but the 24” height and 10%” 
by 24” top detailed in the drawing will be found 
satisfactory for most purposes. 

Glue up the two leg assemblies first, using 9/16” 
stock for the six legs of each and 1%" stock for 
the five upper and five lower spacers. A cardboard 
guide (Fig. 1) will be handy both for marking the 
curves and for planning the most economical way 
in which to lay out the work. Make up one leg 
assembly at a time between the vertical faces of 
a holding jig that can be anchored with bench 
stops, and glue it under pressure, as in Fig. 2. 

When the leg assemblies have dried thoroughly, 
say on the next evening, arrange them in the 
holding jig, and fit in and glue (Fig. 3) the 11 
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Laminated Construction 


strips that make up the 
top, clamping them firm- 
ly, as shown in Fig. 4. 
‘Then, when this glue has 
set, sand the entire table 
carefully with the grain 
to get all joints absolute- 
ly smooth, glue and screw 
on the drawer slides 
shown in the drawing, 
and finish with shellac, 
varnish, or stain, 

If long bar clamps are 
not available, efficient 
clamps can be made from 
hardwood blocks screwed 
to stock of suitable 
length, as in Fig. 5. A 
bolt passing through a 
nut recessed in one of 
each pair of blocks pro- 
vides pressure. In use, 
tighten the bolt against 
a metal plate on scrap 
stock to protect the work. 


Sharpening Jig Keeps Edge of Tool Dressed at Proper Angle 


‘Enoes of plane irons and chisels can be 
kept at the correct angle in a sharpening 
jig consisting of an oilstone and a block 
‘and roller in a guide, as illustrated below. 

‘Cut one end of the block at a 30-deg. 
angle, which is within the 25 to 35 deg. 
recommended by authorities as that at 
which the tool should be held from the 
stone. Drill it for two bolts, set in counter- 
sunk nuts, and countersink the bolt heads; 
then drill a hardwood plate to go over the 
bolts and hold the tool to the block. Mark 
the sloping face with parallel lines as a guide 


for setting the edge of the tool at right 
angles to the stone. 

‘Adjustment of the tool angle is made with 
a bolt and wing nut that secure the roller- 
axle arms. This will be about right when 
the block is parallel to the base, or it may 
be measured with a 30-deg. angle cut in a 
second block, as at right below, 

Make the base to fit your oilstone, attach 
guide strips at the sides of the run to suit 
the width of the roller, and design the 
length so the tool won't run off the stone 
St either end—C. and B. B. 


DECEMBER, 1945 


155 


Winch Atop Miniature Well 
Draws Up Cigarettes 


CIGARETTES are delivered attractively 
and with dispatch when the winch of 
this miniature well is turned to draw 
them up out of their container. Low- 
ered back into this desk or table decora- 
tion, they stand with their ends almost 
flush with the “brick” wall. 

From 44" stock cut five rings 4” in 
diameter and with 24" holes, and paint 
them brick red on the outside. When 
the paint has dried, clamp them to- 
gether and make 12 parallel, equally 
spaced saw cuts along the cylinder so 
formed to a depth of about 1/16”. This 
leaves a series of white marks showing 
through the red paint and, when the 
rings are staggered, stacked, and glued 
in the final assembly, will represent 
mortar. For the mortar between 
courses, cut rings of white cardboard, 
as in Fig. 1. If the cardboard isn't as thick 
as the saw cuts, use two or more pieces 
between each row of “bricks.” 

‘Make the base from %" stock and recess 
in it a 2%” diameter hole to which is fitted 
a disk that will pull easily through the 
well. The winch may be lathe-turned, 
or two rings cut from 1%” plywood may be 
glued to the ends of a dowel. Slot one end 
to take a right-angle bend in the wire of 
which the.crank is formed; then assemble 


the winch between uprights mortised into 
the “brick” wall. Knot a cord, pass it 
through a counterbored hole in the disk, and 
attach the other end to the winch. ‘These 
part are shown in Fig. 2. 

‘The roof is made of four light pieces of 
wood put together as in Fig. 3, Tack on 
strips of cardboard that have been cut with 
a razor blade to indicate spaces between 
shingles. Strips are put on the ends to rep- 
resent clapboard.—C, and B. B, 


Cur from the centers of simple 
lace-paper doilies that can be bought 
at any 10-cent or department store, 
frosty-looking snowflakes like those 
shown at right are a decorative 
novelty that will dress up your win- 
dows for the Christmas season. 
Choose doilies from which eight- 
sided flakes can be cut, or take them 
from several different packs to get 
a variety of shapes. Glue a snow- 
flake to the center of each small 
pane, or attach them in irregular 
patterns on full-size panes.—B. N. 
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DECORATIVE SLEIGH 


CENTERPIECE 


PLYWooD or other light stock is used for 
this holiday table or mantel ornament that 
is ideal for holding nuts and candies. The 
piece can also be set up attractively with a 
ribbon harness attached to half a dozen toy 
reindeer. A toy Santa will add to the effect. 

Lay out the designs for the two sides and 
the front and back on squares and cut them 
out with a hand coping saw or a jigsaw. 


LIVING room, kitchen, bedroom, and bath 
are included in this bungalow-type doll 
house along with a garage. They are scaled 
reasonably close to take the conventional 
doll furniture on sale in 10-cent stores and 
small toy shops. The roof is separate from 
the house and may be hinged on or built to 
lift off so the young owner can arrange her 
furniture as she wishes. 

Plywood %4" thick is used throughout in 


Assemble the pieces with glue and small 
brads or escutcheon pins. 

‘White enamel trimmed in red and green 
is always appropriate for Christmas. Be 
sure the base coat of white has dried thor- 
oughly before adding the decorations, or the 
colors will run. The designs may be put on 
with a camel's-hair brush, or transfers may 
be used.—WILLIAM FREEMAN, 


Four-Room Doll House Has Attached Garage 


the construction, and most of the pieces are 
simple panels—such as outside and inside 
walls and the roof sections—that can be cut 
to the shape and size indicated. Assemble 
the pieces on a plywood base that will serve 
as a floor and give added strength. If the 
roof is built similarly on a ceiling, it will be 
easier for the little housekeeper to handle 
and will be steady when set in place. Small 
parts such as doors, steps, and chimney can 
be cut from scraps. Use 4” brass hinges on 
the doors and gates and white roundhead 
pins for doorknobs. Windows may be cut 
out or drawn in with India ink, and shutters 
may be added if desired. Curtains and ap- 
propriate drapes are attractive. 

In finishing the house, put on first a coat 
of flat white; then, when this has dried, add 
ruled markings with India ink. Score the 
wood for bricks, tile, and shingles. The de- 
sired colors can then be applied. Finish the 
interior with a different color scheme for 


Adjustable Broiling Arm Telescopes to Sui 


STEAKS and frankfurters can be broiled 
to the taste of the most discerning on this 
stand. It has an arm that can be telescoped 
to just the right height for any kind of fire, 
and is equally useful for 
winter picnics by a cozy 
indoor fireplace and for 
the garden and camping 
trips, 

‘A discarded casting of 
suitable shape, a heavy 
pulley, or the bottom sec- 
tion of a laboratory ring 
stand may be used as the 
base, weighted, if neces- 


’ 
® 


Height of Fire 


sary, by @ piece of lead attached to the 
underside. The plate warmer may be a 
frying pan minus the handle. 

‘Two pipes that will telescope serve as the 
upright. Mount the larger 
on the base with two nuts, 
and drill and tap both for 
thumbscrews. Bend a 
length of 3/16" square iron 
rod for a 20” arm that will 
support a small steak or a 
dozen franks. Drill it for 
prongs made of 3/32" rod 
and barbed with wire as 
shown.—J. M. 
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Simple Terraced Stand Holds Plants in Orderly Arrangement 


‘THREE shelves placed at two different 
levels on a light wooden support make an 
ideal stand for holding small plants on a 
window sill, table, or mantel, or for display- 
ing statuettes or knicknacks. The piece can 
be sawed out and assembled easily in one 
evening. It requires nothing but a few 


scraps left over from other projects. Ply- 
wood may be used for either the shelves or 
the support, but since much end grain shows, 
solid stock will finish better. 

Cut the three shelves to the dimensions 
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shown, saw off two corners of the smaller 
shelves, and bevel all edges halfway down 
froma the top except the inside edge of the 
two small pieces. Saw out the large sup- 
porting member next, notching it as in the 
drawing to take the two notched feet. Sand 
all parts smooth and assemble with glue, 
securing the shelves with small brads, which 
may be set and puttied if desired 

Enamel blending or contrasting with win- 
dow trim, or a stain to match furniture, is 
an attractive finish—EDWIN DREWITZ. 


uc 


POPULAR SCIENCE 


GIRL SKIPS ROPE IN LIFELIKE TOY 


AJ 


By 

EDWARD J. THATCHER 
OPPING up and down on one toe, this doll 
twirls a jump rope and skips realistically as 
she is activated by a crank or a small motor. 
Lay out the figure and the tree on squares, as 
shown, Make the two arms and two legs separately. 
‘These are pivoted on nails, which are annealed by 

heating red hot so they may be headed over. 

‘The tree serves as a stationary support and also 
hides the mechanism, Pass the crankshaft through 
it and put the crankpin through the doll, as shown, 
hammering the end or holding it with’ a drop of 
solder so the doll won't slip off. The jump rope is 
wire, One end is attached to the crankshaft and the 
other to the hand so that it clears the toes and just 
misses the base. If the legs are attached as shown, 
one toe will just touch the base when the doll is at 
the lowest position. A small piece of lead, drilled 
and attached with a screw to the lower part of the 
body, will act as a weight to keep the doll from 
swinging too far to the front or back. 

In one drawing above, the doll is shown driven 
by a hand crank, while the photo and drawing at 
the lower right show a setup fer a small motor. 
It will be necessary, if a motor is used, to construct 
a set of pulleys to reduce the speed of the crank- 
shaft to not more than 60 rp.m., or the rope will 
turn too fast and the effect will be spoiled and the 
toy possibly damaged. These pulleys may be made 
from %" wood stock grooved to take a good grade 
of fishing line. Blocks screwed to the pulleys and 
pulled together by two screws clamp the wheels 
to the shafts. A lead counterweight on the upper 
pulley balances the weight of the doll. If the motor 
is used, fasten the tree to a suitable stand. 


SAW COT 


Puttey 
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TRAPPING ‘EM ALIVE calls for just the 
right co-ordination of eye and hand if you 
would score high in this game. It is played 
with a hinged trap that is dropped on a 
slanting board as 10 marbles race down, 
Build the frames of wood, attach a handle 
and insert partitions to act as traps in the 
upper member, and glue or tack a card- 
board base to the bottom of the lower, as 
shown in the drawing; then hinge the two 


ACCURATE SHOOTING is required to 
knock out enemy tanks in this tank-de- 
stroyer game. A cardboard base glued to a 
wood frame and sloped upward toward the 
target forms the playing board on which the 
pentagonal target area is painted. Two de- 
flecting strips are glued in place as shown. 

‘The shooting strip, made of flexible wood 
and provided with pockets, is glued into a 
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THREE FAST-MOVING GAMES a 


at one end, A short leg at the hinged end 
will give the board the right tilt to let the 
marbles roll down. 

‘The player raises the frap section quickly 
to start the marbles, and drops it to catch 
them as they reach the scoring section, 
Each player gets three tries. His score is 
the number of marbles multiplied by the 
numeral on the trap in which they stop. 
Highest score wins.—MYRON FLEISHMAN. 


notched dowel or checker, which is then 
nailed through the cardboard to a cross- 
piece. It is operated by flipping either end 
while a marble is held in a pocket. 

One player sets up the tanks; the other 
tries to knock them out with the fewest 
shots. Marbles returning to the shooting 
strip may be shot again.—FRANK SHORE. 


FOR HOLIDAY FUN 


TABLE HOCKEY gives you a 
chance to drive the puck into 
your opponent's goal and to de- 
fend your own against his at- 
tack. It is filled with action and 
thrills. 

‘The board*is built as shown 
with a heavy cardboard base 
and wood frame. Heavy card- 
board goals at the ends are re- 
movable so the puck—a steel 
bearing ball—can be retrieved. 

Alternative “hockey players” 
are shown in the photo and drawing. One is 
a simple block, drilled through lengthwise to 
swing on a pivot in the board, and counter- 
bored at the top to take a dowel twirler. 

For those adept at carving or who have 
a jigsaw available, a more elaborate “play- 
er” is detailed. Drill the pivot hole and 
counterbore for the twirler before cutting 
out the figure. A large wooden bead may 
be used for the head if desired. Regardless 
of whether the carved player or the block is 
made, two will of course be needed. 
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SECTION A‘A 


ALTERNATIVE HOCKEY STICK, 


Pivots for the players can be made from 
short lengths of coat-hanger wire driven 
tightly into holes drilled in blocks that are 
glued to the underside of the board. 

‘The puck is put into play by one player 
and kept moving until one scores or it comes 
to rest beyond reach, in which case the 
player in whose section it rests puts it into 
play. When a goal is made, the player 
scored against starts the next play. Should 
a player knock the ball into his own goal, he 
loses the point—C. W. B. 
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MAGIC WOU CAN MAKE 


CUT AT A 
SLANT AND 
‘SOLDER 


1 TWO HORSESHOES joined 
together at the ends imprison a 
ring in a real puzzler that will 
defy solution until you let your 
friends in on the trick. Start 
with the ring looped over the 
wire horseshoes as at A. To free 
the ring, twist the horseshoes 
sideways until two of the sides ¥ 
form an X as at B, work the 
ring over one point, pull it down 
as far as possible, and work it 
around the hump! Make the 
pieces from coat-hanger wire 
rubbed with steel wool and waxed. 


2 LOOPING THE LOOP does the trick 
with these twin blocks of wood snared by a 
cord having lashed loops at both ends. It’s 
easy, though, to free the blocks once you 
know how, but most of your friends will 
probably give up. Simply pull about 6” of 
cord through the holes in one block, pull the 
loop to the upper side, and push it down 
through the hole nearer the second block. 
Now pass this block through the first loop 
then pull the loop back through the hole 
‘You will find it is no longer around the first 
block, and the cord can be pulled free easily! 
Use a 32” length of cord. 
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By GEORGE BARR 


Ta" Thick, B14" LONG 
LARGE DOWELS ARE 2/2" LONG 
SMALL DOWELS ARE ['/2" LONG. 


3 BIG PEGS alternate with lit- 
tle ones in eight of the 10 holes 
in this board. Can you get the 
big ones and the little ones to- 
gether in four moves, moving 
two adjacent ones at a time? 
Move 2 and 3 to the empty holes 
9 and 10; move 5 and 6 to holes 
2 and 3; move 8 and 9 to 5 and 6; 
and finally move 1 and 2 to 8 
and 9! Simple, isn't it? But 
those who see this brain teaser 
for the first time will iaake 
many false starts before catch- 
ing on. 


4 HEAVY PLIABLE LEATHER and a 14” 
id. tube that can be made by boring a hole 
in a piece of 74” dowel are needed for a 
trick that dates back for centuries. The ob- 
ject is to free the tube from the leather 
when it is held in the position shown at A. 
Obviously the 113” projections at the ends of 
the narrow strap can't be forced through 
the 14” hole, but you'll be surprised to see 
how many of your friends will try to do 
that. B shows the correct method—a very 
simple one. Just pull the strap down through 
the tube along with the slit piece, and then 
remove the strap! 
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Cradle for Doll Holds 
Clothing in Drawer 


LITTLe girls will find three ways to 
use this attractive peasant cradle, 
for it swings on a stand while the 
doll is being rocked to sleep, or it 
can be taken off the stand and used 
as a bed, and it also has a shallow 
drawer in the bottom that will hold 
the doll’s clothes. Such a toy will de- 
light the little girl who plays mother 
with her dolls, 

Cradle, drawer, and stand are all 
made from \%” wood with the excep- 
tion of the horizontal braces on the 
floor of the stand, which are %” 
stock. The dimensions are for an 18” 
cradle, but they may, of course, be changed 
to fit the size of the doll. 

Notch the upright pieces of the stand to 
take 2” lengths of %” dowel glued into the 
head and foot of the cradle. Holes to start 
the notches should be bored through both 
ends of the stand at the same time, and 
those to take the dowels should be put 
through the head and foot of the cradle 


i x 
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while they are clamped together, This as- 
sures having them in line so the cradle will 
swing freely. 

‘When painting, remember the doll is a 
baby, and use appropriate pastel shades, 
but bright colors for the peasant decorations 
will add a contrast pleasing in a child's 
plaything. Decorations may be freehand or 
transfers.—E. W. 


Swordfish Letter Opener Cut 
from Nicely Grained Wood 


MAHOGANY, walnut, or other hardwood 
with a grain that will take « nice finish is 
suitable for this attractive letter opener. 
Use either 3/16" or 4” stock. Lay out the 
swordfish design on squares and saw the 
outline with a coping saw or jigsaw; then 
bevel the lower edge of the sword with a 
rasp so it will cut paper. Simple carving 
may suggest an eye and mouth. Finish with 
sandpaper and two coats of varnish. The 
original paper knife was a project of a boy 
of Junior Achievement, New York. 
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Me. 109G... FAMED NAZI FIGHTER 


HE Messerschmitt Me. 109—renowned 

Luftwaffe fighter—is the German counter- 
part of the English Spitfire. It is powered 
with a liquid-cooled in-line Daimler-Benz 
engine of about 1,200 hp., which gives a 
maximum speed of nearly 375 m.p.b. and 
a rate of climb in excess of 3,000 feet per 
minute. Extremely maneuverable, it is at 
its best at high altitudes, where it is em- 
ployed for interceptor purposes. The first 
109 was used years ago in the Spanish Civil 
War. Since then it has gone through many 
changes, culminating in the 109G. 

This model makes an attractive modern 
addition to your home or office. Together 
with planes already described, it is ideal 
for use in aircraft-identification classes be- 
cause students learn the important identifi- 
cation points in three-dimensional form, 
rather than from a comparatively unreal 
flat orthographic drawing. 

Construction closely follows that of the 
other models in this series (see, for example, 
P.S.M., Sept. '44, p. 158); so only those 
points that are especially unique and ap- 
plicable to the Messerschmitt are given here. 

‘The two wing panels are made in one 
piece, then cut apart and glued or cemented 
to the fuselage. They are held firmly in 
place by boring a hole through the fuselage 
and running a dowel through the hole so 
the ends stick out about 4” on each side, 
then sharpening these ends and forcing the 
wing panels onto the points. Make the 
fillets around the wing-panel roots from 
wood putty or a mix of talcum and dope. 


Readily apparent in this picture is the graceful 
fuselage line of the Messerschmitt. Plane spotte 
use such characteristics for recognition purposes 


Paint the top surfaces of the completed 
mode! a dull greenish brown and the under- 
sides a light blue. Finish the cockpit in 
white and add the details with black India 
ink and a ruling pen. The propeller is a 
celluloid disk. The stand may be bought 
from a model-supply house or made up from 
a simple turning and a piece of dowel. 


Useful Bench Clamp Is Made From Hardwood and Scrap Material 


HIS bench clamp is simple to make 

and easy to use. Since it is mounted 
on the bench top, work can be uniform- 
ly supported throughout its length. Thus 
in some cases it is better to use the 
clamp than a conventional vise, which 
allows the ends of long work to sag. A 
notch in the wedge is for clamping 
material more than 1” thick. The wedge 
and one of the stationary pieces are 
faced with leather, as indicated, to pre- 
vent marring delicate work. Make the 
three pieces from hardwood, taking 
particular care when cutting the bevel. 
Fasten the wedge to the bench with 
a leather thong so it won't be misplaced 
and firmly secure the other two pieces 
in place with flathead, countersunk 
wood screws. Try several locations be- 
fore mounting the clamp.—F. LYTKEN. 
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‘WHAT BRAND DO YOU PICK? Even if you 
don't smoke, you can do this trick. Have sev- 
eral of your friends lend you a cigarette, each 
a different brand. Then blindfold yourself and 
have the cigarettes passed to you by an as- 
sistant who calls the name of each as he 
hands it over and you drop it into a bowl. 
Stir them around to mix them; then have 
your assistant call out the brand of one. You 
can pick it unerringly from the bowl despite 
your blindfold! How? It's really simple. 
Prearrange with your assistant the brand he 
will ask you to pick, and when he hands that 
cigarette to you, squeeze it just enough so 
that you can tell it later by feel. 


> 


YOU CAN READ MINDS by putting two cards from a 
deck in your pocket surreptitiously. Take three more from 
the deck and have a friend select one mentally. Put the 
three in your pocket, remove the two already there, and 
return them to the deck without showing the faces, saying 
that you now have in your pocket the selected card. Have 
your friend name his card, and produce it for him! You 
have, of course, memorized the order of the three held. 


MAGIC BALLOONS OBEY COMMANDS given after a 
few gestures that may be recognized by science students 
but will mystify others. The gestures consist of rubbing 
your woolen coat sleeve a few times on one or both of the 
balloons! If you rub both, they receive the same electrical 
charge and repel each other; if you rub only one, they 
stick together. The trick works best on a dry winter da; 


> 


NAMING A COIN placed un- 
der a cup while your back is 
turned is easy if you have an 
assistant to work with you. 
He simply turns the handle in 
a prearranged direction— 
right, left, toward you, or 
away from you—to indicate 
the denomination of the coin! 
‘The trick may be worked 
even more subtly and effec- 
tively by having the different 
positions of the handle vary 
only slightly, such as point- 
ing to different articles of 
tableware or to figures in the 
design of the tablecloth. Don't 
repeat the trick too often. 
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A SODA-POP CANNON that 
goes off with a bang and recoils 
like a real gun will amuse your 
friends after dinner. Pour half 
an inch or so of vinegar in a soda 
bottle and lay it across two round 
pencils that form the gun car- 
riage. Wrap half a teaspoonful 
of bicarbonate of soda (baking 
soda) in a piece of a paper napkin 
for a charge and insert it in the 
neck where tilting will slide it 
into the vinegar. Then put in a 
cork medium tight. Jolt the 
charge into the vinegar and hold 
your breath! As the vinegar soaks 
through the paper, carbon dioxide 
gas is generated, and in a few 
seconds the cork will fly out with 
a loud report, while the recoil 
will cause the bottle to roll back 
realistically on the pencils. 


LET YOUR FRIENDS in on this one—for 
atime! Hold a handkerchief by opposite 
ends, drop one end, and stroke it briskly 
several times. Now grasp the lower end 
and let the other go—and the handker- 
chief will stand upright. Many of your 
friends will be able to do likewise. But 
they can't imitate you when your hand- 
kerchief stands out horizontally or when 
it bends backward and forward as you 
beckon—unless, like you, they have a 
length of piano wire hidden in the hem! 
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ONE WAY TO MAKE MONEY is to make 
four coins appear where there were only 
three before. You need a table without a 
cloth and—yes, four coins! Put three coins 
in view on the table, show your empty 
hands, and then brush the coins off while 
holding one hand under the edge to catch 
them. This hand will come up with four 
coins to the surprise of your friends if you 
are adept in loosening the fourth coin from 
under the edge of the table where it has 
been stuck with a dab ot soap or gum. 


YOU CAN PICK A MARKED COIN from a 
hat with your back turned and without ever 
seeing it! Place half a dozen coins of the 
same denomination on the table, have some- 
one mark one while your back is turned, 
and let him pass it around so all in the group 
may inspect it. How can you tell it without 
looking? Simply by its change in tempera- 
ture! Handling by your friends will make it 
warmer than the other coins. If the room 
temperature is normal, the difference can 
be detected very quickly. 


By HI SIBLEY 


OU can make it an old-fashioned Christ- 

mas this year for your own children or 
those of a friend with these durable, all- 
wood toys designed for construction with 
ordinary hand tools. The hobbyhorse, stand- 
ing 30” high on its rockers and fashioned 
after the kind grandfather rode when he 
was a boy, will bring joy to any modern 
youngster. Pulled by a 12” engine, the 
pioneer train is an equally pleasing toy. You 
can build as many passenger cars or box- 
cars as you wish to go with the engine and 
tender, and there is a caboose to trail along 
if your train is to be a freight. 

Saw out the horse from white pine or 
some other soft wood, cutting the three 
pieces for the body first from %" and 1%” 
stock 8" wide, as shown at A 
in the drawings below. Rough 
them to shape with a handsaw, 
as at B; then screw and glue 
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STURDY TOYS BUILT WITH 
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the pieces together and shape them, as at C, 
with a drawknife, plane, rasp, and sand- 
paper, rounding all edges. The notch in the 
middle piece is to receive the neck. 

Lay out the head and neck on squares, as 
shown, cut them out with a coping saw, and 
assemble the piece in its notch, The legs 
are beveled at the upper end, screwed on 
the body, and reinforced with a long 4%" 
bolt put through them and the supporting 
blocks. An unraveled length of rope, bound 
around a peg and glued and driven into a 
hole in the body, forms the tail. 

The rockers are cut from 7” boards with 
a coping saw or a compass saw. Bevel the 
bottom edges so they rest evenly on the 
floor. After the painting has been com- 
pleted, attach each leather ear with an 
upholstery nail driven through a bottle cap; 
then paint the bottle caps. 

‘The train can also be made without power 
tools, in spite of the round boiler, smoke- 
stack, steam dome, and wheels. Use soft 
wood, as with the hobbyhorse, for easy 
working. Shape the boiler with a drawknife 
and plane, checking it with a template as 
you proceed; then bore and notch it for its 
attachments, as shown in the 
drawing on the facing page. 
The other rounded pieces are 
easily carved or shaped with a 


cated, so you won't have to cut out the win- 


rasp and sanded. Cut out the drive wheels 
with a coping saw. They can be trued up on 
a hand-turned sanding disk, as shown in 
the drawing. The spokes are simply painted 
on, Small wheels can be sawed from a 
broom handle or a piece of 1%” dowel. 
Much work is avoided by building up the 


dows. In this construction, the uprights 
framing the windows fit against an inside 
strip that forms a shoulder. Boxcars and 
a caboose are built up just as simpl: 

Be sure to round the ends of all platforms 
so the train can take curves easily. Slots 


cab and coaches from small pieces, as indi- are provided in them for wire couplings. 


Broken Christmas Tree Ornaments 
Make New Sparkling Decorations 


AuMosT every Christmas, when you unpack 
your fragile, shiny tree ornaments, you probably 
find one or more broken beyond repair. You can 
make interesting new ornaments by crushing the 
glasslike material very fine and sprinkling it on 
circles, stars, and other shapes cut from heavy 
paper or cardboard and coated lightly with thin 
glue, Scintillating variegated effects are possible 
if you mix several colors, or you can keep the 
colors separated if you prefer.—B. N. 
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CINDER POCKET 
FOR YOUR 
MODEL RAILROAD 


By William Schopp 


‘HIS cinder-disposal plant will add a 

touch of realism to your model-railroad 
layout. Such a plant is a familiar sight in 
actual railroading. Coal-fired locomotives 
drop their ashes into the cinder pit and a 
skip hauls them to the top and dumps them 
into the pocket. When it is full, a gondola 
is run under it and the accumulated ashes 
are dropped into the car and hauled away. 

All dimensions given are for the full-size 
prototype. They should be scaled to suit 
the scale of your layout. Draw the patterns 
for the pocket, the head frame, and the skip 
tracks on heavy Bristol board, cut them out, 
score and fold them on the dotted lines, and 
glue them together. Note that the top of 
the pocket is made in two pieces—a 
‘U-shaped stationary part and a rectangular 
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Patterns for the 
tracks ore 


Unpainted Bristol boord here looks like concrete 


hinged cover that lies within the head frame 
and has two lifting tabs. The skip tracks 
are 5’ apart and are supported by 4’ brack- 
ets. They, as well as the cinder-pocket 
foundations, the skip well, the hoist hous- 
ing, the machinery housing, and the plat- 
form are also made from Bristol board. 
Pieces of wire, cut to length, bent to 
shape, and soldered together, form the plat- 
form rail and the safety ladder. Disks of 
Bristol board with gooseneck-shaped wire 
supports and glass-bead bulbs simulate 
lights. The skip cable is a piece of cord. It 
is anchored at each end and runs up and 
over bent pins under the machinery housing. 


scket, the head frame, and the skip 
en below. Make them from Bristol board 
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What's Wrong? 


DRAWERS are not hard to build, but if 
you follow directions in the drawings here 
you will have trouble. Can you find seven 
errors in construction shown in the six 
drawings? After you have answered, turn 
the page to check with the correct answers 
given upside down below. 
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PLASTIC GLUING GUIDE [WOODWORKING] 
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Toy Barn for the 
Young Farmer 


‘CRAP pieces of 4" plywood or solid stock 

will serve for this toy barn, its acces- 
sories, and livestock, and will make a wel- 
come Christmas toy. All joints should be 
nailed and glued so they will stand the 
rough usage children usually give their 
playthings. 

‘The removable left side of the barn may 
be taken out altogether or slid up into the 
roof to be held by blocks nailed inside the 
front and back. Normally it is set in catch 
blocks nailed to the floor at the two ends. 
Strips of roofing material lapped over each 
other give the realistic shingle effect to the 
barn shown. A haymow may be installed by 
adding a board under the roof over the stall 
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section. The doors open on hinges or on 
slides, but the windows are merely painted 
in, though they may be cut out if you wish. 

‘All animals are of three thicknesses. Lay 
them out on squares on one piece and nail 
this to two others, putting the nails through 
scrap material, so the three parts may be 
sawed at one time. Then saw the legs off 
the middie section and the head and tail off 
the sidepieces. Cord may be used for tails 
where suitable. After the pieces have been 
painted and dried, add features with India 
ink.—ELMA WALTNER. 
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How to Re-Cover 
a Canoe 


E-COVERING a canoe, a periodical chore 
ever since canvas replaced birch bark, 
has been greatly simplified in modern times 
by the evolution of a procedure that can be 
mastered easily by the amateur. One of the 
leading exponents of this method was the 
late Dan Beard. The job is best done in 
winter when the canoe need not be put to 
immediate use. 

Turn the hull upside down and carefully 
remove all the outside trim, including the 
keel, the stem and stern facing pieces, the 
rubbing strips, and the gunwale moldings. 
‘Then strip off the old canvas, being sure to 
remove all the tacks. 

Examine the hull carefully for rot, since 
all rotted pieces must be taken out and re- 
placed with sound material if you would 
avoid future trouble. Should the stem or 
stern post be bad, use the piece as a pattern 
for cutting or steam-bending a new member 
of oak or ash. Sand down all new work, and 
also sand old work where necessary, taking 
care to smooth off all protrusions that might 
injure the new covering or prevent it from 
fitting smoothly and snugly. 

Use No. 10 seamless cotton canvas for a 
canoe up to 16’ long and No. 8 for one longer 
than 16’. The length of the covering should 
be 3! longer than the over-all length of the 
boat, and the width 6” greater than the 
amidships girth. One piece is preferable, but 
if there are stem and stern facing pieces and 


a keel that will cover a seam, two widths 
may be sewed together. 

Fold the canvas lengthwise to find its 
exact center and crease it. Lay it evenly 
over the length of the canoe with the crease 
along the center of the keelson, and then, 
with the help of an assistant, pull it as taut 
as possible from stem to stern, using four 
14" copper tacks driven in part way to hold 
it lightly to the keelson between the stem 
and stern posts. 

Now, beginning amidships, pull the cloth 
taut on one side and drive tacks lightly 
along the gunwale about 2” apart for a 
space of about 2’. Move to the other side 
and repeat the operation, tacking the canvas 
for about 3’. Then, alternating from side 
to side and working and kneading the cloth 
with your hands and fingers to prevent 
wrinkling, tack the covering to the gun- 
wales for the entire length. 

‘This leaves the canvas stretched tightly 
on every part of the hull except at the bow 
and stern, where it will be loose over the 
curved posts. Slit the cloth here with shears, 
cutting along the center to within 14" of 
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the stem and stern-post joints with the keel- 
son, Then pull thé right-hand flap tightly 
over the left side and glue it to the stem 
post, using marine glue heated in a double 
boiler and applying it with a paintbrush. 
Cut away the surplus canvas; then pull the 
left-hand flap and glue and trim it. Re- 
peat this at the stern. 

Examine the covering for wrinkles and 
remove and reset tacks to smooth them out; 
then drive all tacks home and add additional 
tacks every 2” along the keelson. Trim off 


excess material at the gunwales and pour 
hot water all over the canvas to shrink out 
any puckers. 

When the canoe has dried, give it a sizing 
coat of white lead thinned with boiled lin- 
seed oil, putting the paint on generously 
along the keelson and gunwales. Finish with 
two coats of canoe enamel, sanded between 
coats. Replace the trim, setting it in white 
lead and fastening it with new screws. If 
the fastening holes are worn so they won't 
hold the screws, fill them with wood putty. 


Detachable Jag Is Used on Homemade Shotgun Cleaning Rod 


For a convenient jag to hold a strip of 
wool on the end of a cleaning rod, shape a 
3%" length of maple dowel with a series of 
annular grooves cut with a three-cornered 
file, as shown above. Then slot the piece to 
hold the ends of the cloth and to permit the 
two halves to spring together as the jag is 
pushed into the choked portion of a gun 
bore. The grooves keep the wool from slip- 
ping, while the wire in the end groove pre- 
vents splitting of the wood. Embed the wire 
ends in a recess. 

Dimensions for the jag shown are for 
one for use with a 12-gauge shotgun. They 
should be changed, of course, for a gun of 
different bore. If this is too small for drill- 
ing the end hole to fit snugly on a length of 
%” maple dowel that serves as a cleaning 


Handy Emergency Candle and 


STARTING a campfire with wet kindling 
can be a cold, hard chore. The task is easier 
if a candle or similar fire lighter is at hand. 
A good one can be made by holding a piece 
of heavy, soft cotton twine upright in an 
empty ‘shotgun shell and pouring wax 
around it, To use it, peel away a fraction 
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rod, reduce the end of the rod to 5/16" or 4". 
‘A detachable handle may be made from a 
file handle or a piece of broomstick. Make 
all joints snug so some force will be required 
to pull them apart. Should they wear and 
become loose, a layer or two of paper or thin 
cloth will restore the fit. Lacquer or varnish 
will help preserve the wood. 

Another useful attachment for the rod is 
& mop made of sheepskin glued, woolly side 
out, on a wooden core. A firm bore polisher 
for use with a polishing compound can be 
made by gluing felt washers of the proper 
diameter on wood. Standard gun-cleaning 
tools having threaded studs can be fitted to 
the rod with a brass adapter. Drill one end 
the diameter of the rod and drill and thread 
the other for the stud—W. E. B. 


Fire Lighter from Shotgun Shell 


of an inch of the paper shell at a time so as 
to expose a little of the wax. 

‘When not needed, the fire lighter can be 
carried in one of the shell loops of a hunting 
vest or coat. It can also be used as an emer- 
gency candle, for the brass end acts as a se- 
cure and convenient base—JOHN KRILL. 
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Nails Driven Behind Radiator 
| with of Tube and Rod 


WHEN boarding or wallboard has worked 
loose behind a radiator, or heat-reflector 
sheets are being installed, nails can be driv- 
en in firmly without disconnecting the radia- 
tor if they are slipped into a short piece 
of pipe and backed with a solid rod. The rod 
should be slightly longer than the tube so 
the head of the nail can be driven in flush 
with the board, and the diameter should be 
such that the rod will slide easily in the pipe 
but will not permit the head of the nail to 
pass and become jammed, 


TUBING: Insert the tube between radiator sections 
and use a hammer on the rod. The method 
Roo WAL will be convenient for driving nails in many 


tight corners.—H. D, CHAPMAN, 


Homemade Baffle Saves Furnace Oil 


HEAT often escapes up the chimney of an old 
round-type boiler or warm-air furnace that has 
been‘converted to oil or equipped with a coal stok- 
er. In many cases this can be avoided by installing 
a baffle 6” to 8” above the combustion chamber. The 
baffle forces the gases outward to heat the walls. 

Construct the baffle of poured fireproof concrete 
such as can be obtained commercially in a ready- 
mixed powder. The form is a circle made of sheet 
metal and divided by another strip. Pour 34” of the 
mixture; then set the angles in place and pour the 
remainder. Let the casting dry for three days be- 
fore using. Made in two halves, it can be put 
through the fire door easily. Clamp the pieces to- 
gether at a slight angle to give the flame a whirl- 
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ing motion. 


FRANCIS MARTIN, 


Weatherproof Base Under Porch Posts Keeps Wood from Rotting 


TROWEL. 
FLUSH WITH BASEBOAROS, 
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CONCRETE bases troweled under posts on a stone 
or concrete porch will not only be in perfect align- 
ment, but will guard the wood against rain seepage. 
Bevel both the top and bottom edges of the base- 
boards as shown, paint them, and nail them in place 
on the posts, which also should be painted. The top 
bevel sheds water that drains down the posts, while 
the bottom bevel keeps wind-driven rain from enter- 
ing and also gives the concrete bases a bevel that 
permits drainage of any water entering at the top. 

Set the posts on metal feet and wedge them in 
plumb between the floor and ceiling. Then wet the 
floor under the posts, pack concrete between and 
around the feet, and trowel the outside flush with the 
baseboards. 

A concrete mix consisting of 1 part Portland 
cement, 2 parts fine sand (washed), and 2 parts clean 
pebbles (up to 14") will be found completely satis- 
factory for the job. Mix the ingredients to a stiff 
consistency, using only a little water.—J. M. 
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Plywood PT Boats Are MakingHistory 


TINY CRAFT SET RECORDS IN CONSTRUCTION AND PERFORMANCE 


‘OUGH, hard-hitting little PT boats made 

of plywood have been making history in 
all of the Seven Seas throughout their vivid 
career during World War II. Armed with 
torpedoes for attack, powered by engines 
as eager as their officers and men, these 
PT’s have proved their worth time and 
again, and revealed themselves as indis- 


pensable assets to the naval equipment of 
the United Nations. 

Material for decks and cabins on these 
patrol torpedo boats of the U. 8, Navy is 


Molded plywood is used 
for hulls of Army boats, 
but only for the deck and 
cabins of Navy PT boats 


An 18-foot molded sectior 
of a plywood boat can be 
easily carried by two men 
to the assembling plant 
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molded plywood, reinforced by suitable in- 
ternal bracing, and armored with steel plat- 
ing. The boats are proving themselves 
daily where light draft, high speed, ma- 
neuverability, and stamina are requisites 
for successful operations. 

‘There is no sacrifice of strength because 
of the use of plywood as a basic material 
for these boats. The individual layers of 
veneer that go to make up the plywood are 
bonded together under heat and pressure 
with a synthetic phenol formaldehyde resin 
known as Tego, which, under such 
conditions, becomes an adhesive 
that makes a joint stronger than 
the actual wood. Another syn- 
thetic resin adhesive, Uformite- 
CB-551, is used in putting together 
prefabricated sections of the boats. 
Uformite has most of the proper- 
ties of Tego, with the added ad- 
vantage of being cold-setting. The 
production of assault boats has 
been greatly speeded by the use of 
plywood, since the sections can be 
premolded and then assembled 
later on. 


Photo by U. 8. Plywood Corp, 
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1 AP carly operation in the making 
of plywood from which PT boots 
are built is the bonding of the ve- 
neer and phenol formaldehyde od- 
hesive under heat ond pressure 


2 Pulling back the layers shows how 
this plywood is made up of alter- 
nate sheets of veneer ond adhesive 


@ 
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Q A molded plywood section for 
on assault boat is shown be- 
ing put in place on the wooden 
ribs of the craft. These sections 
are shoped to exact form and 
sie before being brought to 
the plant for final assembly 


4 Plecing fobricoted tromverse 
bultheeds in a molded ply- 
wood boot on the Higgins Indus- 
tries assembly line. The dimen- 
sions of the boot can be 

mated by comparison with the 
size of the mon, and its light but 
rugged structure plan is apparent 


5 Here the gunwoles ore being 
glued ond nailed into place 
on an assault boat desti 


use by the U.S. Mo The 
the manufac- 

od and its fabrica- 

into boats ore made of 


roof synthetic resins and 
form a joint that is even 
stronger than the wood 
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Metal Stock Is Bent or Tempered wi 


HAnpy in working small pieces of 
metal, a soldering transformer 
makes a flexible source of heat for 
bending and tempering operations. 
A transformer of this type, (see 
P.S.M., Jan. '44, p. 153) works by 
bringing a carbon electrode to an in- 
tense heat, not by drawing an arc. 
Clamp the part in a vise, connect 
the ground clamp to it, and touch 
the carbon to the place where a bend, 
say, is to be formed. If the stock 
is fairly thin, it will soon become 
red hot and can be readily shaped. Another 
use is to temper or to draw the temper of 
hardened steels—a method that’s often con- 
venient because a limited area can be 


Device s Soldering-lron 

SOLDERING-IRON tips last longer if this 
device is used to restrict the voltage sup- 
plied to the iron except during its actual 
use. When lifted from its holder, the iron 
receives the full line volt- 
age; when it is returned to 
the holder, the voltage is 
cut down to an amount suf- 
ficient to keep it moderate- 
ly hot. The iron will regain 
soldering temperatures a 
few seconds after being 
picked up. 

Mount on a wooden base 
a lamp socket and a recep- 
tacle for the soldering-iron 
plug. At one end hinge a 
piece of %” hard composi- 
tion board and fit it with a 
metal cradle for the iron. 
Midway on the hinged side 


ora 


178 


Se 


Carbon Paper Is Aid in Cutting Wall Board 


WHEN you are ready to cut the wall- 
board or plywood panels for a new attic 
room, a closet, or the like that has switch 
and receptacle boxes already in place on 
the studs, it’s not always easy to locate just 
where to cut the holes for these outlets. 
I found in building a darkroom recently 
that the large number of electrical fittings 
made this job extra difficult. So I took 
pieces of carbon paper and taped them, 
face out, over the receptacle boxes. Then 
I set the plywood sheet in place and tapped 
it with a mallet. The outlines of the holes 
to be cut were then shown clearly on the 
back of the panel.—LEONARD C. CROWTON. 


h Solde 


g Transformer 


treated. In a pinch, when the right drill 
isn’t at hand, you can even burn holes 
through sheet metal with a finely pointed 
carbon electrode as the tool.—H. P. S. 


Heat Between Work Periods 


rivet a U-shaped piece of copper or brass 
and solder a pigtail connection to it. A brass 
screw set into the base below forms the low- 
er contact, while the upper contact is 
mounted on a piece of com- 
position board supported on 
a wood block. Cover the ex- 
posed upper nut with seal- 
ing wax. Two blind holes 
bored in the base hold 
springs that keep the upper 
contact closed except when 
the iron is in its cradle. A 
bulb in the lamp socket 
serves as resistance; the 
size will vary between a 15- 
watt bulb for a small radio 
iron to a 100-watt lamp for 
a large one. Determine by 
experiment the size of bulb 
needed for your iron. 


SHEET METAL 
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HOT-WATER TANK. 


HOT-WATER HEATER, 


ON coo spring and fall days, when the 
regular heating system is not in operation, 
it is nice to be able to heat at least one room. 
In my home, I connected the kitchen radi- 
ator to a heat exchanger let into the de- 
livery pipe from a small coal-fired hot-water 
heater. On many cool days it has saved me 
the trouble of firing up the 
steam furnace by keeping 
the kitchen quite comfort- 
able. 

Tused a standard heat ex- 
changer, piping its upper 
outlet to the top of the radi- 
ator. The pipe has a shut- 
off valve and, farther up, a 
tee in which is set a %” 
valve connected to an open- 
top expansion tank. This is 
@ large fruit-juice can. At 


The heat exchanger is let into 
2 hot-water line near the tank 


the opposite end of the radiator I plugged 
the air-valve hole, installed a %” petcock, 
and ran a hot-water return pipe from the 
bottom to the heat exchanger through a tee, 
in the take-off side of which I screwed a 
drain cock. 

To fill the system, I shut the steam valve, 
open the %" petcock to allow 
air to escape, and open the 
expansion-tank valve, I then 
connect the drain cock of the 
hot-water tank to the drain 
cock of the auxiliary system 
through a hose and fill the 
radiator until water is visible 
in the expansion tank, mean- 
while remembering to shut 
off the petcock when water 
spurts from it. The 4" valve 
is left open—JOuN D. CooK. 


Novel Coalbin Doors Ease Hand Stoking of Furnaces and Stoves 


To FILL a coalbin to capacity, the shovel 
door should be adjustable as to height. The 
door shown in the photograph at the right 
can be constructed when the bin itself is 
being built. Extend the sheathing 
about %” past the two studs 
framing the doorway (Fig. 1). A 
4” by 1” strip nailed to each stud 
as shown in the drawing forms a 
channel into which loose boards 
are slid. As the coal is consumed, 
you can lower the height of the 
door accordingly by removing one 
board after another. 

Small bins located near room 
heaters can be kept from becom- 
ing a dust nuisance in the home 
by fitting them with hoppers like 
that shown in Fig. 2. With such 
a door, a bin can have a dust- 
tight lid. An apron fitted as 


DECEMBER, 1944 


shown makes it easy to sweep back any coal 
dropped from the shovel. The 3%" throat 
is right for pea coal. Make it larger for 
other sizes.—J. MopROCH, 
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‘TOWARD WINDOW 
Attoched by the windowshade cord as shown, a 


small, flat strip of wood or metal will serve 
os a stop and the shade from rolling up 
too far and winding the cord around the roller 
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Use of @ crochet hook will be One way to ti hten a clothesline When rust spots begin toformon 

slack ona the frame of a typewriter, they 
‘one shown  canberemoved with an ordinary 
"eon legs eraser. A coating of clear nail 
to the hump polish then rustproofs the spots 


in the buttonhele stitch 
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© cupboard will convert 
in which all containers 

The stops may be bent out of sheet 
metal and screwed fast or built from light wood 


INSERT. 
BROOMSTICK 


Stooping to pick up sw in @ dustpon can be Old wallpaper can be ste 
cevoided by equipping an ordinary dustpan with a for new papering by ta 
fondle cut from cn eld broom. Toper the handle or a wet heavy eloth ond 
fo fi, Wr necestory, and bend the metal upwerd Seroping with the putty kn 


ressing with o hot iron. 
fe will then be easy 


If it is difficult to obtain o  Oilseeping from water-pump bear- Tho having laboratory equipment 
new flat spring for a mortise ings can be kept off the belt by can use o funnel, a filter paper, 
door lock © bobby pin imerted wropping stipe of flannel abou! and a becker for ¢ coffee meker in 
for the broken piece will be the pulley spokes. This prevents an emergency and brew excellent 
@ good temporary replacement belt slippage and loss of power coffee by pouring on boiling water 


FLANNEL BOUND 
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DISAPPOINTED IN YOUR RECENT HOME FILMS? 


TUNING UP YOUR 


By WALTER E. BURTON 


IN THE showcase was a 16-mm. 

Filmo with few signs of wear, 
and even at war prices, it was 
reasonable. True, it had no 
Jens, but at home there was a1” 
Velostigmat F/3.5 that would 
do nicely. 

Any used camera may be 
looked upon with suspicion in 
spite of appearance, and this 
Filmo, on reaching home, got 
a tune-up that ended with the 
fitting and focusing of the lens. 
An overhaul is a good tonic 
for any movie camera more 
than two years old. 

Go over the outside with a 
damp cloth; then open the 
camera and, with a cloth and 
artist’s brush, remove all the 
lint and dirt you can spot. 
‘Take extra pains to brush grit 
from the film-guide shoes, film 
gate, and wherever the film 
touches. A small syringe will also help. 

If the camera construction permits and 
you feel skillful enough to get all the parts 
back in the right place, you can take out a 
few bolts and gain access to the shutter 
mechanism and motor. In the camera 
shown, removal of four bolts in the turret- 
like front permitted the shutter assembly 
to be lifted out bodily. (When this was done, 
the shutter button had to be held to keep 
it and its spring from flying out.) 

After cleaning, apply oil. An instruction 
book will tell you where, but you can rely 
on your judgment. The spring-motor bear- 
ings or gears, gear teeth, shutter cam, claw 
crank, and the like work smoother when 
lightly oiled. But be careful, for improperly 
applied oil may freeze in extremely cold 
weather. Use a good grade of watch oil or 
its equivalent, and don’t apply it-where it 
may spread onto the film. Mechanisms 
gummed by oil may be cleaned with any 
good dry-cleaning fluid. 

Cleaning an open-type view finder is simple. 
Lens mounts of the telescope variety must 
be pried out or unscrewed to expose all lens 
surfaces. Clean the glass with cotton or 
cloth swabs moistened with lens-cleaning 
fluid. You can use soap and water, but 
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When a home- 


with @ damp cloth; then oj 
‘and dirt you can find with 
a brush is used to remove 


jovie camera is cleaned, go over the outside first 
in the camera and remove all the lint 
a cloth and an artist's brush. Here 
it from one of the film-guide shoes 


rinse off the soap completely and don't let 
water seep around the edges of the lenses. 
Reassemble the view finder and check its 
alignment by clamping the camera on a 
tripod and running a short strip of film 
through to photograph a definite area. De- 
velop the strip, compare it with the finder- 
lens image, and adjust the finder if the 
images don't match. In rare cases the 
camera lens may fit poorly or be mis- 
aligned. If the finder field slopes when the 
camera is level, rotate the front lens and 
its frame or mask until the field is level. 
‘The camera may be lost or smashed if the 
carrying handle or strap fails, so test all 
fastenings. A few drops of shellac, paint, 
or quick-drying cement help tighten loose 
screws, or the holes may be tapped for 
larger screws. One or two applications of 
a good shoe dressing, polished until no wax 
remains to rub off, aid in preserving a 
leather handle, strap, or covering. Glue 
down taggles and raised places on a leather 
covering with quick-drying cement. 
Crackled or wrinkled enamel is not easy 
to touch up where bare metal shows 
through, but a dull or spotty finish may be 
cleaned with a cloth moistened with dry- 
cleaning fluid, waxless paint remover, or 
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MAYBE IT’S THE FAULT OF THE EQUIPMENT 


MOVIE CAMERA 


lacquer thinner, and the luster may then be 
restored with clear brushing or linoleum 
lacquer applied thinly with a cloth and 
rubbed well, Orange or white shellac to 
which a little linseed oil has been added may 
also be rubbed on until a polish results. Or 
you may rub on a good varnish or even 
automobile, floor, or shoe wax. 

‘The camera shown had a lens hole about 
1” in diameter and the Velostigmat lens 
used had a threaded base about %” in 
diameter, so an adapter was needed. A 
brass ring was turned in a lathe and 
threaded to match the lens and camera 
threads. The distance between the front 
of the adapter ring and the film will depend 
on whether the lens is in a focusing mount 
or is to be used at a fixed focus. If it is a 
focusing type, set the scale at infinity and 
focus on an object 100’ or more away on 
white cardboard or ground glass. Measure 


the distance from the card or glass to the 
shoulder of the lens mount. This deter- 
mines the length of the adapter ring re- 
quired to place the shoulder the same dis- 
tance from the camera film. For a fixed- 
focus lens, focus in the same way on an 
object at the hyperfocal distance for the 
largest aparture. 

Thin washers may be needed between the 
lens and adapter ring or between the ring 
and camera to get the adapter at precisely 
the right position. They may be cut from 
thin metal such as .005” sheet brass. 

To focus a movie-camera lens critically, 
magnify the image with a compound micro- 
scope, & magnifying glass of about 10X pow- 
er, or critical-focusing attachments available 
for some cameras. If the camera can be 
taken down and the film-aperture plate ex- 
posed, the magnifier can be focused over the 
entire image area. The image may be 


permits the shutt 
to be taken out bodily for cl 


echonism 
its of cloth. 


Cotton swabs moistened with lens-cl 
cre used to view find 


nly improve the appearance of a 
carrying handle, but olso help p 
ish until no wox remains to be rubbed off 


formed on fine ground glass mounted over 
the film aperture if a magnifying glass is 
used. But since ground glass under a 
microscope at, say, 30 or 40 diameters looks 
like cobblestones, use in this case plain 
glass having a few lines scored with a glass 
cutter or abrasive paper on the surface next 
to the aperture. Focus the microscope 
sharply on one or more of the scored lines. 
‘Then, when the image is in proper focus, it 
will be clear, sharp, and superimposed on the 
lines. If the image is indistinct and the 
lines sharp, the lens is out of focus. 
Cameras like the Cine Kodak Model B 
shown in one of the photos are focused 
without removing anything except the 
cover. Behind the film aperture there is a 
small hole through which a portion of the 
image can be seen. Place a small mirror 
behind this hole at an angle of 45 deg. with 
the camera-lens axis. Using a magnification 
of 30 diameters or so, focus the microscope 
to magnify the reflected image of the hole. 


brass ada 
The ring 


focusing a newly mounted lens, @ mirror 
at a 45-deg. angle so the microscope can 
ing behind the film 


Place in the gate a piece of undeveloped 
film or a strip of mat celluloid with the mat 
or ground surface toward the film aperture. 

In focusing with a magnifying glass or 
microscope, a bright image is required. A 
60-watt lamp enclosed in a protective guard 
like those used with garage extension cords 
is excellent: the bars of the guard are 
sharply silhouetted against the bulb. 

Fixed-focus lenses are adjusted so the 
region of reasonably sharp focus extends 
from infinity to within a few feet of the 
camera. It is a property of lenses that, for 
a given aperture and focal length, there is 
one focal distance at which an object any- 
where between infinity and a point halfway 
between the focal distance and the camera 
will be in focus. This is the hyperfocal 
distance. Thus, for a 1" F/3.5 lens, the 
hyperfocal distance at maximum aperture 
is 24’, and objects from 12’ to infinity are 
sharply focused. So, in mounting a fixed- 
focus lens, set it for the hyperfocal distance 
at maximum aperture. As you step down, 
the near boundary of sharp focus moves 
closer in and the far boundary still extends 
to infinity. ‘The following tables will help 
you determine the proper setting: 

For a lens of 1” focal length: 


Nearest point 

aperture oi hep os 
F/2 nt” 
F/25 16%" 
F/35 12 
F/4 10%" 
F/AS 94" 
F/56 74" 
F/B 5’ 
F/u ” 
F/16 2M" 


Now suppose you have a 1” F/3.5 lens set 
at the hyperfocal distance of 24’ and you 
stop the lens down to different apertures. 
Here is what happens 


Aperture atin ecu 
F/3.5 13° 
F/4 114° 
FAS 10%" 
F/56 ou 
F/8 7%! 
F/M 6 
F/16 5 


If you want to figure out hyperfocal in- 
formation yourself, here is how: To find 
hyperfocal distance in inches, multiply the 
focal length of the lens by 1,000 and divide 
the product by the aperture (F-number). 
Divide again by 12 to get feet. 

For the closest point of sharp focus at a 
given aperture: (a) multiply hyperfocal 
distance for that aperture by the distance 
for which the lens is focused; (b) add 
hyperfocal distance to the distance for which 
the lens is focused; (c) divide (a) by (b). 
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LAMP STAND AND DIFFUSER 
FOR INDOOR PHOTOGRAPHY 


ITH few tools, at no 

great cost, and from 
easily obtainable materials, 
you can make your own photo- 
flood equipment, providing 
yourself with a set of lamp 
stands, reflectors, and diffusers 
that a professional photogra- 
pher would be glad to own. 
‘The stands shown here are ad- 
justable to a height of approxi- 
mately 9’, yet they are light 
enough in weight to be moved 
about readily. They permit the 
clamping on of one or more 
lamps at any point from a few 
inches above the floor to the 
extended tip. 

Each stand is made of two 6° 
pieces of 5/16” cold-rolled 
steel rod or similar lengths of 
%" pipe, solid curtain rods, 
or “Bessemer rod.” Cut one 
length in half to form the legs, 
and use the other in one piece 

the sliding upright. The crossed feet and 
the brace at the top of the legs are shaped 
from hardwood. Bore the holes for the legs 
for a tight fit, but those for the sliding rod 
should be reamed slightly larger than the 
diameter of the rod. 

Clamps for the lamps are sawed from 
hardwood blocks bored as shown. Those holes 
in which the rods are inserted should be an 
easy sliding fit. To hold the diffuser arm 
tight, the clamp for this piece is given 
spring with a saw cut as shown in the draw- 
ing. Winged setscrews can be formed by 


bers of the 


Photo lamps may be clamy 


diffuser shown at left 


1d on either the upper or lower mem: 
order to light up the subject properly. The 
tracing cloth stretched over a frame 


e stond: 


slotting the heads of \" bolts and soldering 
in halves of common washers. Bore undersize 
holes for the setscrews and tap them with 
the setscrews themselves. 

Sheet metal is best for the reflectors, but 
white cardboard will do if it does not touch 
the bulb. Finish the inside of metal re- 
flectors with aluminum paint. Clamps for 
the light receptacle are made from tin-can 
material cut as shown and soldered. An 
efficient diffuser consists of a wooden frame 
with tracing cloth or paper stretched over it 
and tacked—C. W. B, 


LAMP BRACKET 
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TINT CUPS that will be a convenient acces- 
sory in coloring photographs can be made 
from ordinary bottle caps. Fasten the bottle 
caps to a board with glue or with small nails 
set close outside the edges, using six or more 
caps, as desired, and being sure to allow 
one extra for clean water in which to rinse 
the brush. Two nails or screw hooks driven 
into the board as shown will hold the 
brushes or retouching pencils that are not 
in use.-HERMAN KLEIN, 


NUMBERING CUT FILM will be done auto- 
matically by small notches cut in the mar- 
gins of individual cut-film holders. Make the 
shallow notches in each holder with a chisel, 
as indicated in the drawing. Each notch can 
represent the numeral “one” or, if preferred, 
notches near one side may represent “fives” 
and notches at the 

center may stand for 
“ones.” Light through 
them will be repro- 
duced as black marks 
on the edges of the 
negatives, Numbered 
in this way, negatives 
can easily be identi- 
fied for notes on ex- 
posure or the like, 


SHARP ENLARGEMENTS are the result if 
you use a focusing strip, but the extra steps 
involved are often tedious. I mounted my 
focusing strip between two sheets of glass 
and two pieces of composition board to make 
a holder of the same size as the regular 
negative carrier, This permits me to focus 
accurately with the strip and then to replace 
it with the negative carrier, and makes it 
unnecessary to put the strip in the carrier, 
focus, and then put the negative back in the 
carrier.—F. BRAUCKMANN. 


SAME SIZE As 
NEGATIVE CARRIER 


PHOTO 1DEASs———_________. 


CALIBRATION of mag- 
nification factors at var- 
ious distances for as 
many as four enlarger 
lenses can be marked 
on a square strip of 
wood set on a base. 
Place a transparent 
ruler in the negative 
holder and measure the 
projected image for cali- 
brating. Affix a pointer 
or put a reference mark 
on the enlarger head to 
align with the numbers 
when marking them and 
whenever setting the 
head thereafter.—C. Y. 


HALE THE CIRCUMFERENCE 
‘OF LENS MOUNT 
frat any 


LOW-COST FILTERS may be utilized on 
your movie or still camera with the adapter 
‘shown above, which permits the use of inex- 
pensive, unmounted filter disks. Cut a piece 
of paper to the pattern shown at left above, 
scaled to fit your lens barrel, and lay out the 
pattern on tin-can stock. Thin spring brass 
of the type used for some weatherstripping 
will serve better if obtainable. Turn under 
the ends of the main section and curve it to 
fit about three quarters of the way around 
the lens barrel. The three arms are bent at 
right angles to the main section, with their 
ends turned back to hold the filter. Smooth 
the adapter with a fine file and emery cloth, 
and cover it with photo tape, to avoid 
scratching or otherwise marring the filter 
or lens mount.—Rosexr Scorr, 
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FILM VIEWER 
GIVES 
MAGNIFIED 
IMAGE 


By ERWIN WALTERS 


INIATURE-CAMERA nega- 
tives and movie film can be 
examined for flaws and judged for 
sharpness and printing quality with 
a magnifier like that shown at the 
right. The one illustrated was made 
from scraps of brass, but any non- 
corroding metal or even plastic or 
cardboard could be used. 

Essential parts are the tube hold- 
ing the lens at one end, and a plate 
soldered to it at the other. This has 
strips at top and bottom that are 
slotted to serve as film tracks. The 
drawing gives dimensions for a 
viewer used with a 24-mm, lens 
having a 76-mm, focal length. Such 
a lens gives a magnification of 
about four diameters and will just 
cover the full width of a 1” minia- 
ture negative. For a lens of differ- 
ent diameter and focal length, the dimen- 
sions should, of course, be changed. 

The dimensions of the plate carrier shown 
are for the accommodation of 35-mm. min- 
jature-camera film. If 8-mm. or 16-mm. 
movie film is to be inspected, the dimen- 
sions of the plate may be scaled down or, 
better still, separate adapter plates may 
be made to slip into the grooves of the 


Rivet each guide strip to the plate with two brass 
escutcheon pins. Countersink the holes slightly, 
cut the pins off almost flush, and hammer the ends 


1M 


35-mm. plate. The adapter plate would be 
similar to the 35-mm. plate, but it would 
be only 1%” wide and would have lugs to 
slide in the grooved strips of the other, It 
would be equipped with strips slotted to 
take the edges of the film to be viewed. 
Put a coat of nonreflecting black paint 
on the inside of the tube and the outer sur- 
face of the split ring holding the lens. 


Here ore all ports of the viewer before assembly, 
The tube is shaped inside and out as thown above, 
Knurled edges simply give the plate a fine finish 
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BY SAWING A 45-DEG. BEVEL at the 
90-deg. corner of an ordinary try square 
having a metal, wooden, or composition 
handle, you can make a “fillet square” that 
will be useful in welding, sheet-metal work, 
pattern making, and many other jobs. For 
welding, where the square may be near in- 
tense heat, use a heat-resistant handle that 
will not be damaged. 

If preferred, you can make your own 
“fillet square,” ‘slotting and sawing the 
handle to shape, and riveting it to a steel 
rule. Have the zero mark at the far end 
of the blade and align the inside of the 
handle with an inch mark.—ALBERT H. DOERR. 


Fucers 


~ASTANGLE 


WITH A 4” STEEL RULE bolted to the sta- 
tionary part of the compound rest with two 
2-56 flathead machine screws, and an adjust- 
able pointer on the sliding member, work 
spoilage will be decreased and practically 
all boring and turning operations will be 
facilitated. Drill a 7/32” hole in the slide 
rest for a 3/16” diameter steel pointer, and 
drill and tap a hole for a knurled setscrew. 
To use the scale, face off the workpiece 
and set the pointer at 0” so it will show the 
position of the tool in respect to the end of 
the workpiece during turning. You can see 
this at a glance without counting turns of 
the feed screw, as one must to gauge tool 
travel by collar markings.—J. C. MAGEE. 


NEW SHOP IDEAS: 


WOODEN DARNING EGGS, available at 
the sewing-goods counter of department and 
10-cent stores, or perhaps in the family 
sewing basket, make excellent handles for 
carving chisels and similar hand tools. Since 
they are short and relatively wide and have 
well-rounded ends, they provide a good sur- 
face on which to hammer with the heel of 
the hand when forcing a cutting tool deep 
into wood. The shape also permits a com- 
fortable grip for merely grasping and push- 
ing. 

If the darning egg is equipped with a 
handle, it probably will be necessary only to 
remove this handle to expose a hole that 
will receive the shank of the tool. An egg 
that has no handle must be bored at the 
small end to take the shank. A ferrule cut 
from tubing may be added to prevent split- 
ting. The original wax finish should be suf- 
ficient.—W. E. B, 


METAL DOWEL PINS that, because of cor- 
rosion in use, have become stuck fast in 
washing-machine spindles and other shafts 
sometimes cannot be removed with a ham- 
mer and punch without danger of bending 
the shaft. In such a case, a jig made up of 
a short piece of pipe and a cap screw, as 
shown in the drawings above, will prove an 
invaluable aid. 

The pipe is, of course, larger in diameter 
than the shaft, and the cap screw and its 
tapped hole in the pipe are smaller than 
the dowel pin. A hole larger than the pin 
diameter is drilled opposite the small hole 
to provide an opening through which the 
cap screw can force the pin—R. E. 
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—— BEZEER PRODPUCTION AIDS 


Simple pinch pins 
secure bit holders 
in the fly cutter, 
the shank of which 
is easily chucked 


THREE CUTS AT A TIME are taken by a 
triple fly cutter developed by the Fairchild 
Camera and Instrument Corp., of New York, 
for machining dural, aluminum, and mag- 
nesium-alloy castings destined for aerial 
cameras. Some of these have walls so thin 
they would be damaged by machining with 
regular milling cutters. With the new 
method, one bit set slightly above the others 
takes the roughing cut, one or more others 
take intermediate cuts, and the last fol- 
lows through with the finishing cut. As 
much as %” can be removed without warp- 
ing the metal, End mills may also be in- 
serted for finishing sides and corners. 


COTTER PINS are handled quick- 
ly with ordinary pliers modified, 
as shown in the drawings, by 
Erich Langnickel, of the Flour 
City Ornamental Iron Co., Minne- 
apolis. One jaw is recessed to 


take the head and the other 
ground concave to bend the legs. 


y « 
ve 


WELDED RETURN BENDS for fittings on 
Liberty ships and tankers are made by the 
Weber Showcase & Fixture Co., of Los An- 
geles, by blanking and forming 1," plate 
cold in four operations. The bends are 
formed in halves which, after machining, 
are welded in rotating jigs by a stationary 
welding rod, Steps are shown above in a 
photo from the Hobart Are Welding News. 


BLAZING SAWS, purposely dulled to create 
maximum friction, now burn and melt their 
way through heavy armor plate, thick glass, 
and other extremely hard materials, thanks 
to Art Schwartz, chief engineer of tool re- 
search at the Elmwood Plant of the Bell 
Aircraft Corp., of Buffalo, N. Y, Ordinary 


‘soft-tempered carbon-steel blades are used 
at high speed in the “flaming-saw” cutting 
method developed at Bell's for cutting boiler 
plate and adopted since by many other war 
manufacturers. 

For best results, the saw teeth are worn 
down to aligned flats, each of which pro- 
duces great heat from friction as it strikes 
the material being cut. As proper cutting 
pressure and temperature are reached, a 
blue-white flame shoots out from the blade 
fed by oxygen carried between the teeth, 
and this burns its way through the plate. 
‘The method is satisfactory only with hard 
materials; in fact, the harder the material 
and the more resistance or friction it offers, 
the better the results. 
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MINIATURE PUNCH PRESS 
DOES DIFFICULT JOBS 


By W. A. CONWAY and WALTER E. BURTON 


‘MALL though it is, this device will do 

easily a number of jobs that are difficult 
with ordinary tools. Some of these are 
punching holes in clock springs, sheet metal, 
fiber, and other materials; crimping metal 
around a hole to hold an insert; heading 
rivets or forming wire into small rivets; 
stamping figures or monograms on jewelry, 
small machine parts, and the like; driving 
light wheels and gears on or off shafts; and 
forming special parts such as grommets for 
miniature sailboats. Many more uses for it 
will be found in craftwork, modelmaking, 
instrument building, and similar delicate 
work. 

‘Most of the press can be made up of scrap 
steel. Chuck the piece for the base, drill 
the %” hole along the axis, counterbore %", 
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and enlarge with a boring bar, as shown, 
squaring up the end of the %" hole. Face 
off the exposed end, reverse the piece, 
chucking it with the jaws inside the bore, 
and turn the outside. Face this end and turn 
out a %” diameter recess 1/32” deep. To 
knurl, grasp the piece near the bottom 
with the chuck jaws and run the tailstock 
center into the %” hole, as in Fig. 1, for 
added rigidity. Clamp the piece and run 
a \” drill through a diameter. Open out 
to %” in one wall, and counterbore. These 
holes receive the eccentric spindle. 

Bend the guide arm from bar stock and 
drill as specified. The flat area at the bot- 
tom is drilled part way through for two 
cap screws, clamped to a matching milled 
or filed flat on the base (Fig. 2), and aligned 
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carefully. One hole is 
then drilled through with 
a tap-size drill (No. 26 
for a 3/16"-24 thread). 
‘Unclamp, tap the hole in 
the base, enlarge that in 
the arm to permit the 
bolt to pass, remount the 
arm, using one screw to 
hold it, and drill and tap 
the second hole. Now 
hold the arm with the 
two cap screws, adjust it 
carefully on the base, and 
drill the three holes for 
locating pins, as shown 
in Fig. 3. Drive these in 
and dress down the outer 
ends. They will locate 
the arm accurately; bolts 
alone would permit some 
play. 

Make the punch bush- 
ing of drill rod, harden 
it, and drive it into the 
upper hole in the arm 
(Fig. 4). Lap the 3/16” 
hole for 3/16” drill rod 
so that the latter slides snugly in it. 

‘The table shown with the other parts in 
Fig. 5 is machined from tool steel or from 
steel suitable for pack-hardening. Machine 
one flat surface smooth, knurl, and separate 
the disk from the stock. Drill and tap the 
center hole shown in Fig. 6. Now file or 
turn the head of a short cap screw to fit 
the hole in the top of the base with about 
.005” play. This temporary stud is used to 
center the table while the various punch 
holes are marked. 

From 3/16" drill rod machine a centering 
tool and punch with a 60-deg. point, as 


Line up a hol 


then lock the spindl 


centering tool while the toble is unlocked; 
insert the desired punch, and strike smartly 


shown in the drawing on page 192. Since 
drill rod varies slightly, make sure it will 
slide snugly through the bushing. Harden 
the punch for about 1%” at each end. 

With the arm in position and the punch in 
the bushing, center the table and temporary 
stud on the base. Use the punch, as in 
Fig. 7, to mark the positions of the various 
holes near the edge of the table, leaving 
one space blank for special jobs. Make an 
assortment of sizes to suit your needs; it 
is a good idea to have them correspond to 
standard wire or fractional drill sizes. The 
maximum should be 3/16”. In drilling (Fig. 
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8), first use a bit a few thousandths under- 
size, and then ream with the correct size 
drill. Harden the table and grind both sur- 
faces true. If one table does not contain 
enough holes, make a second one. Lay out 
the chip hole also with the centering tool. 

Machine the coupling from steel that can 
be hardened. The exact length of the bolt 
connecting it to the table is determined 
after the eccentric spindle has been made. 
Machine this spindle from drill rod. ‘The 
1%” length that fits in the toggle-coupling 
hole is slightly off center so that rotating 
the spindle will exert a pulling action on the 
coupling and lock the table. This off-center 
diameter can be formed by chucking the 
piece off center in a four-jaw chuck. The 
fit between the toggle coupling and table is 
very loose to permit exact alignment. 

Figure 9 shows a collar and coil-spring 
arrangement that will draw the punch back 
automatically after it has been struck. ‘The 
setscrew should rest in a shallow hole near 
the head of the punch. 

At left is shown a useful assortment of 
punch tools, but others may quickly be made 
as required if a supply of punch blanks is 
kept on hand, Harden punches at the ends. 


Brazing Torch Constructed of Pipe Fittings Uses Domestic Gas 


IGHT brazing and silver soldering are 
possible with a torch built of pipe fit- 
tings and a length of small tubing, as shown 
below. Its air supply may be a shop air line, 
 paint-spray outfit, or even a hand pump. 
Drill out both openings of one petcock 14" 
deep, as indicated, to take two lengths of 
%" o.d, thin-wall brass tubing, and solder 
the pieces of tubing in place. One piece 
should be just long enough to support a 
rubber air hose, while the other should ex- 
tend to 1/32” from the end of a pipe nipple 
screwed into the side of the tee opposite the 
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petcock. Fit an elbow on the leg of the tee 
and attach it to a second petcock connected 
with the house gas supply. 

About 8 Ib, air pressure is required for 
the torch. To put the tool into use, first 
turn the gas on full and ignite it; then turn 
the air on slowly until you get a roaring 
blue flame, Should you fail to get a good 
flame with the air on full, cut the gas flow 
slightly. Correct valve settings can be de- 
termined with practice. 

Because gas will burn at the mouth 
around the air blast instead of popping back 
when the flame is low, the torch is particu- 
larly useful for fine work.—JACK WILLS. 
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|ANDSOME_ leather 
handles that will last 
a lifetime are an in- 
expensive luxury that will 
be especially appreciated by 
the craftsman who enjoys 
working with hand toois. 
‘They are particularly suit- 
able for the handles of ham- 
mers, carving tools, hand 
punches, screwdrivers, bench 
knives, hunting knives, and 
gunsmith’s tools, and are 
serviceable also on the 
cranks of machine tools. 
‘You can get enough leath- 
er for most handles from 
the soles of an old pair of 
shoes, though new leather 
is easier to work. This ma; 
be obtained in many in 
stances from scraps at a 
shoe-repair shop, or a small 
piece of sole leather may be 
purchased from a dealer in 
shoe or leather supplies. 
Leather for a handle such 
as that shown here on a 
punch is cut in the shape of 
washers with a 1%” and a 
144" hole saw. These saws 
work fast in a drill press. 
‘The pilot holes are reamed 


with a %” bit to fit snugly on a %” by 4” 
carriage bolt, and the washers are put on 
and cemented to the bolt and to each other 
with the larger ones where the handle is to 
have the greatest diameter. 
drying, water-resistant household cement. 

Fit a metal washer at the end, leaving 
about %” of the threaded end of the bolt 
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Use a quick- 


DE 
TOOL 
HANDLES 
MADE OF 
LEATHER 


LUXE 


projecting, and tighten a 
nut against it to clamp the 
leather pieces together until 
the cement sets. After this, 
the leather may be shaped 
by clamping the handle in 
a vise and using a wood 
rasp and abrasive paper; or, 
if you have a lathe, it’can 
be turned. Chuck the thread- 
ed end, being careful not to 
damage the threads, and 
support the bolthead in the 
hole in the tailstock spindle, 
using plenty of lubricant. 
Run the lathe at a fairly 
high spindle speed, and turn 
with a tool ground for steel 
or aluminum or with ordi- 
nary wood-turning chisels. 

Finish with tan or neutral 
shoe wax buffed to a sheen. 
Such polishing should be re- 
peated once or twice a year. 

‘The ferrule shown’ was 
turned from a short piece 
of %\” round steel bar and 
threaded to screw on the 
projecting end of the bolt. 
Putting in setscrews, as 
shown, permits the handle 
to be used with several 
tools. 


This handle construction is adaptable to 
any kind of core. That for a knife should 
be flat, and it could be drilled and tapped 
for a small bolt to hold a metal cap. For 
strength in a hammer handle, use a large 
wooden core and thin washers. Anchor the 
leather to the core for twist tools like screw- 
drivers, by using a rectangular core.—W. B. 
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HOLDER ADAPTS 
FLEXIBLE SHAFT 
TO LATHE USE 


By C. W. WOODSON 


DVANTAGE can be taken of the 
high spindle speeds of the flexible 
shaft for internal drilling and grind- 
ing operations of considerable accu- 
racy by mounting this handy acces- 
sory in the lathe. A holder that will 
support the flexible shaft at exact 
lathe-center height will be required. 
The holder shown in use at the top 
of this page, in process of construction 
in the series of numbered photographs, 
and in the drawing gives rigid sup- 
port to the hand piece. This is thus 
mounted under full control of the com- 
pound rest, the cross slide, and the 
carriage feed of the lathe. 

With the flexible shaft running at 
high speed, and the work chucked 
and turning over slowly, very accurate 
results can be obtained in small-hole 
drilling, internal grinding, sharpening 
prick punches, grinding lathe centers, 
and similar operations. 

A holder that will give good service 
may be made of two steel blocks. 
When it becomes possible to obtain 
castings again, or if you have the fa- 
cilities for making castings yourself, 
you may prefer to work with castings 
of some fine, hard metal like the gray 
nickel-iron alloy of which the holder 
shown was made. In this case it will 
be necessary to construct patterns of 
soft wood, following the dimensions 
in the drawings. Vary these dimen- 
sions, of course, to fit the lathe that 
will be used, making sure that the 
flexible shaft will be supported at ex- 
act lathe-center height. This require- 
ment will be met automatically if the 
methods illustrated in the photographs 
are followed. 

Mount the piece for the cap in a 
shaper or in a four-jaw lathe chuck 
and take a smooth facing cut on the 
bottom; then drill the two clamp- 
screw holes, as in Fig. 1. Next, ma- 
chine the base of the holder on the 
top and bottom, as shown in Fig. 2, 
taking great care to bring the casting 
to exact lathe-center height when it 
is set in place on the compound rest. 
Clamp-screw holes are then drilled in 
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the base with the cap serving as a jig. The 
two parts are clamped together, as in Fig. 
3, and a facing cut is taken across one end. 
This is necessary for the accurate laying 
out and starting of the hole for the flexible 
shaft. A steel shoe, shown with the finished 
parts in Fig. 6, is cut to fit the tool-post slot 
in the compound rest, and holes are drilled 
and tapped in it for the clamp screws. 

The entire holder is then mounted in the 
lathe, care being taken to center it accu- 
rately between the ways with the cross-slide 


feed. Drill a 1,” hole through at the hori- 
zontal split between the base and the cap. 
Open this hole out with a large drill (Fig. 
4) and bring it to final size with the boring 
bar mounted between centers (Fig. 5), feed 
ing the work to the cutter with a fine power 
feed. This assures finishing the hole at exact 
lathe-center height. When the flexible shaft 
is then clamped in place and used for drill- 
ing, it will be accurately aligned, The motor 
can be hung at a convenient spot over the 
tailstock of the lathe, 


Threaded Center Provides Tailstock Mounting for Lathe Work 


ADDITIONAL operations are possible with 
a single chucking in the lathe, thus speed- 
ing the completion of a job, when a chuck, 
faceplate, or other equipment usually fitted 
to the headstock can be mounted on the 
tailstock as well. This is possible with a 
threaded lathe center like that shown in the 
photographs and drawings below. 

Such a useful accessory can be made eas- 
ily from a 4%” length of scrap steel bar, 
or it may be built up by driving the tapered 
shank of a discarded drill into a small steel 
blank from which the head can be turned 
to duplicate exactly the threaded nose of 
the headstock spindle. With the piece in use, 
work can be transferred from the headstock 
to the tailstock without being removed from 


the chuck or faceplate and without its loca- 
tion being disturbed, thus eliminating the 
necessity of rechucking and the consequent 
loss of time required for truing. 

If the piece is to be made from a steel 
bar, chuck the stock in the lathe and turn 
the No. 2 Morse taper, as shown in Fig, 1, 
taking care to get a perfect fit for the tail- 
stock. Remove the piece from the chuck, 
slip the tapered shank into the headstock 
spindle, as in Fig, 2, and turn the head to 
the dimensions shown in the drawing. Then, 
supporting the piece with the tailstock (Fig. 
3), cut threads to take the various head- 
stock fittings, duplicating exactly the 
threads on the nose of the headstock spin- 
dle of your lathe.—C. W. W. 
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HOME EXPERIMENES WHE 


LOOKING AT A MIRROR from 
one side, you see, not yourself re- 
flected, but an object off to the 
other side. You can demonstrate 
what this angle of reflection is by 
standing crayons equally spaced in 
a semicircle and tracing lines from 
them to the center of a flat mirror. 
Sight across any crayon and take 
notice of the color of the one you 
see reflected; then find its position 
in the semicircle, and you will see 
it is at the same angle from the 
plane of the mirror as the one 
across which you sighted. For ex- 
ample, as you look at the photo at 
right you see the mirror from 
across the second crayon from the 
left. Note that the one reflected is 
the second from the other end. 


WHEN REFRACTION bends 
light at such an angle that it 
can't escape from a medium, we 
have a phenomenon called total 
internal reflection. A startling 
demonstration of this can be 
made with a glass of water and 
a test tube in which a pencil has 
been placed. Lower the test 
tube into the water and look at it from the 
side, and the tube will be as transparent as 
ever. But look into the glass from the top 
while you hold the test tube at an angle 
and, as if by magic, that part of the tube 
under the water will appear as opaque as if 
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HOW MUCH LIGHT IS BENT as it passes through 
@ medium depends on the index of refraction—the 
ratio of its velocity in a vacuum to that in the given 
medium. To compare liquid refractive indexes, cover 
‘@ square bottle with black paper, cut a disk on one 
side, cross the hole with narrow paper strips for ref- 
erence, and make a 1/16” slit on an adjacent side, 
Fill the bottle to the horizontal strip and direct a 
light through the slit to hit the cross at the center. 
Mark the amount of refraction and try other liquids. 
A drop of milk may make reading easier. 


it were filled with quicksilver. The pencil in 
it will be completely invisible, as shown in 
the photo at right above, for the water will 
have bent the light at such an angle that it 
can't enter the air in the tube. Put water in 
the tube, and it becomes transparent again, 
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REFLECTION AND REFRACTION 


WHY LIGHT IS BENT as it passes from one 
medium into another can be illustrated by 
a simple mechanical stunt. Spread a thin 
layer of salt, sugar, or fine sand in a strip 
across a smooth board, as shown in the pho- 
tos at right, and let it represent glass, 
water, or some other refracting medium. 
‘Then use a pair of wheels and an axle from 
a toy wagon to represent a ray of light. 
Now tilt the board slightly so the wheels 
will roll down at right angles to the strip of 
salt. They will continue across in a straight 
line. Let them roll obliquely, however, and 
the wheel that reaches the strip first will be 
slowed by the resistance of the salt and 
will swing downward from its line of travel. 
Then, when the second wheel hits, it also 
will ‘be retarded. When the first wheel 


emerges from the salt, it will swing back 
toward the original line and, by the time the 
second wheel clears the salt, they will be 
again traveling in the original direction. A 
dense medium similarly slows down and.de- 
flects a ray of light. 


TWO PARALLEL MIRRORS set up facing 
each other and with the ends staggered, as 
shown in the photo above, demonstrate the 
principle of piping light in a transparent 
tube, their opaque reflecting surfaces acting 
much the same as refraction does in the 
tube. Let light from a slit fall at an angle 
on the extended end of one of the mirrors. 
It will be reflected to the other mirror, and 
then, since it can't escape as long as the 
two mirrors face each other, it will be re- 
flected back and forth between them until 
it reaches the open end, where it may be 
caught on a card that serves as a screen. 
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YOU CAN PIPE LIGHT to any point by 
holding one end of a bent glass tube or rod 
against a hole in a mask over a lamp. 
Viewed anywhere except at its other end, 
the tube hardly appears luminous. How the 
light gets around the curve is explained by 
refraction, that is, by repeated reflections 
that so bend it at the surfaces between the 
glass and air that it can't escape. This is 
the principle of the recently developed pip- 
ing of light through transparent plastic and 
glass bars for microscopic, industrial, and 
medical examinations. 
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By KENNETH M. SWEZEY 


|ALOGENS, or “‘sea-salt producers,” is 

the name well given to a family of 

nonmetallic chemical elements that 
includes fluorine, chlorine, bromine, and 
iodine. Salts of all these elements do exist 
in the sea, Sodium chloride, which is table 
salt, and salts of bromine are taken com- 
mercially from sea water, and not so long 
ago most of our iodine was obtained by 
heating seaweed ash with sulphuric acid 
and manganese dioxide. Fluorine com- 
pounds, however, are generally found as the 
minerals fluorspar (calcium fluoride) and 
eryolite (sodium aluminum fluoride). 

‘All four elements are so active that none 
occurs free in nature. Fluorine, a pale, 
greenish-yellow, corrosive gas, is indeed the 
most active of all known elements. This 
limits its commercial use, but its com- 
pounds are valuable. Cryolite is an essen- 
tial flux in the production of aluminum. 
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Small quantities of fluorides are found in 
healthy bones and teeth. Hydrofluoric acid 
is used for etching and frosting glass. 

As this remarkable acid “eats” glass 
avidly, it must be stored in wax or rubber. 
It is made commercially by heating calcium 
fluoride and sulphuric acid in a platinum re- 
tort and dissolving the distilled gas in water. 
The acid can be produced in the home labora- 
tory by means of a chemical reaction, and 
the fumes can be made to etch glass. 

With the help of a pair of pliers, shape a 
small dish from a piece of lead sheeting or 
a piece cut from lead pipe. Put 6 grams of 
the common insecticide, sodium fluoride, in 
the lead dish and carefully stir in enough 
concentrated sulphuric acid to make a thick 
paste. CAUTION: Perform this experi- 
ment in a well-ventilated room, and do not 
inhale the fumes as they are irritating and 
POISONOUS. The acid, too, is very cor- 
rosive and will burn painfully. 

Immediately after stirring in the sul- 
phuric acid, place over 
the dish the glass plate 
to be etched, first having 
prepared the glass with 
a thin coating of paraf- 
fin scratched through 
with the name or design 
you wish to etch. Leave 
the glass over the fum- 
ing chemical for about 
30 minutes. 

The ability of hydro- 
fluoric acid to dissolve 
silicon dioxide (ordinary 
sand) and form silicon 
tetrafluoride, or “sand 
gas,” provides the basis 
for a simple test for 
metallic fluorides. Put a 
little of the suspected 
chemical in a test tube, 
add a pinch of sand and 
some strong sulphuric 
acid, and heat the tube 
very gently. If a metallic 
fluoride, such as calcium, 
sodium, or potassium 
fluoride, is present, a 


Active chlorine generated in 
this setup displaces bromine 
in potassium bromide in the 
horizontal tube, the bromine 
next drives out the iodine in 
potossi ide, ond thi 
then trapped on storch poper 
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drop of water held in the fumes will turn 
white since, dissolved in water, silicon tetra- 
fluoride gas forms a whitish silicic acid. 

Chlorine, a greenish-yellow gas slightly 
darker than fluorine, is the next most active 
halogen. Because of its many important 
uses it has been treated in a separate article 
(P.S.M,, Dec. '42, p. HW440). 

‘The third member of the family, bromine, 
is a dark, reddish-brown, fuming liquid. Its 
name comes from the Greek word bromos, 
meaning “bad smell.” The fumes are ex- 
tremely POISONOUS—so much so that they 
are employed as a disinfectant and as a war 
gas, Bromides are used widely in photog- 
raphy and as nerve sedatives. Vast quanti- 
ties of bromine, derived from sea water, are 
used to make ethylene dibromide, a vital in- 
gredient in antiknock gasoline. 

To produce bromine, mix 1 gram potas- 
sium or sodium bromide with 1 gram pow- 
dered manganese dioxide and put it in a 
test tube. Add 2 ml. sulphuric acid to 1 ml. 


and having poisonous 
jin solution. Heot gently 
manganese dion 

lve the fumes 


fumes, is made safe 
mixture of a brom 
sulphuric acid, and 


lodine is also made by heating one of its solts 
with manganese dioxide and sulphuric acid. Use 
‘an evaporating dish with a cold fun 
condense the violet fumes, as ot the right above 


Beautiful stecl-gray crystals of iodine collect in 
the funnel. This process of vaporization and 
condensation is called “sublimation” by chemists 
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water in another test tube and, after the 
mixture has cooled, add it to the powder. 

Now set up your tube on a stand, as 
shown in the photo at the left below. A 
bent delivery tube attached to the test tube 
through a one-hole stopper is then led into 
another test tube half filled with water and 
kept cool in a glass of cold water. 

Heat the mixture very gently, being care- 
ful not to boil it through the delivery tube. 
Dark fumes will pour through the appara- 
tus, dissolving in the water in the collecting 
tube and coloring it a reddish brown. Pure 
bromine is dangerous to touch or smell, but 
this diluted bromine is safe to smell cau- 
tiously and will not injure the skin if 
washed off promptly. 

One test checks both for bromine and for 
the fourth member of the halogen family, 
the familiar iodine. Dissolve a few grains of 
the test substance in a third of a test tube 
of water, Add 14” carbon disulphide or car- 
bon tetrachloride. It will sink to the bot- 


tom. With most bromides 
or iodides, both liquids will 
remain water white. 

Now, add a few drops of 
slightly acidified chlorine 
water (a little acid in a 
chlorine bleaching solution) 
and shake the tube vigor- 
ously. If a bromide is pres- 
ent, the carbon disulphide at 
the bottom of the tube will 
be colored the typical red- 
dish brown of bromine; if 
it is an iodide, the color will 
be a beautiful violet. The 
more active chlorine re- 
places the rival halogen in 
its compound. This is in 
principle the way bromine 
is extracted from sea water. 

Although everyone is whi 
familiar with the brown 
liquid tincture of iodine (a solution of iodine 
in alcohol), pure fodine, a steel-gray crystal- 
line solid, is seldom seen except by chemists. 
Make it like bromine, but use a beaker or 
an evaporating dish with a cold funnel or 
a dish containing cold water over it to con- 
dense the vapor. Use the same proportions 
of chemicals as you did in making bromine, 
substituting sodium or potassium jodide for 
the bromine salt, and heat the mixture with 
a very small flame. Dense clouds of violet 
vapor will arise and condense on the cold 
receptacle, leaving after a few minutes a 
pattern of hundreds of beautiful crystals 
of jodine. They may be scraped off and 
used in experiments. Oddly enough, iodine 
will turn directly from a solid to a vapor 
before it melts, and then it may be con- 
densed back into a solid by cooling the 
vapor. ‘This complete process is called 

‘sublimation.” 
Because chlorine has a greater affinity 


Fluorides 


heated with 
‘acid and common sand give off a 
gos that turns a drop of water 

by formation of silicie acid 


for the metallic portion of 
a compound than has either 
bromine or iodine, it will 
free both of these substances 
from a metal and join with 
the metal itself. Bromine, 
having a greater affinity for 
metals than iodine, will set 
iodine free. 

You can demonstrate 
vividly the relative activity 
of these three elements by 
generating chlorine in a 
flask and leading it through 
a bent delivery tube into a 
large horizontal tube con- 
taining several grams of 
potassium bromide held in 
place by a cotton plug on 
each side and, several inches 
farther on, a like portion of 
potassium iodide similarly 
held between cotton plugs. A small piece 
of blotting paper, moistened with a starch 
solution, is placed in the far end of the 
horizontal tube to act as an indicator. 
Then a bent tube leading from the far 
stopper is connected with an inverted 
funnel the mouth of which dips just be- 
neath the surface of a strong sodium hy- 
droxide solution that will catch excess gas. 
‘The setup is shown on page 198. 

Add hydrochloric acid through the thistle 
tube to a water solution of ordinary house- 
hold chlorinated lime in the flask, As 
chlorine from the reaction passes into the 
horizontal tube, bromine will be freed from 
the potassium bromide, and its brown fumes 
will fill the tube between the two sets of 
plugs. Driven on by the pressure of the 
chlorine, the bromine will penetrate the 
potassium iodide, freeing iodine, the vapor 
of which will react with the starch paper, 
turning it black—a sure test for iodine. 


sulphuric 


Sodium fluoride mixed with sulphuric acid in a lead dish gives off poisonous fumes that can be used to 
etch glass, Scratch the design in a coating of paraffin on the gloss and hold the glass over the fumes 
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Recording the Saipan Fight on Wire 


IVID battlefield sounds and realistic combat 
action, forming a permanent first-hand record 

of the 13-day struggle for Saipan, have been 
brought to radio listeners by Lieut. Loyal 
(Larry) B. Hays, Marine warcaster, with the 
assistance of T/Sgt. Keene Hepburn. 

Lieutenant Hays, formerly a San Francisco 
broadcaster and station operator, and Sergeant 
Hepburn, who was before the war a mechanical- 
ly minded salesman from Pennington, N. J., 
shoved off with the Marine-Army-Navy am- 
phibious force assigned to the Saipan job and 
started recording as soon as their transport 
sailed. They put their apparatus on the flying 
bridge of a patrol craft on D-Day. On the third 
day after, they were able to get it ashore. 

‘Apparatus used aboard ship was a 45-Ib. 
wire-recording unit hardly larger than a port- 
able typewriter. It was developed by the Armour 
Research Foundation and manufactured by 
General Electric Company. Sound, recorded on 
acetate-coated wire sensitized as it passes over 
an electromagnet, is later “dubbed” ( re-recorded) 
on disks. Operation is by ship's power or by 
two 6-volt batteries and a motor generator. 

To get close-up recordings of the fighting on 
the island, Hays and Hepburn mounted a Presto 
Model ¥ recording disk, a turntable, an ampli- 
fier, two 6-volt batteries, and a motor generator 
in an open jeep. The sun was so hot that the 
electrolyte in the batteries boiled, and Hepburn Lieut. Lorry Hays 
had to shade the apparatus with a shelter half records impressions 
to keep the acetate on the disks from melting. of ¢ Marine officer 
To make matters worse, choking dust sifted i" the Scipan fight 
onto the disks, caused surface noises, and kept 
the needie from cutting. Operation became At ‘ight, o motor 
somewhat easier a few days later when the generator run by bot- 
equipment was transferred to a covered com- teries for power in 


mand car.—ARTHUR GRAHAME, operating Hays's ap- 
paratus. At left is 


© wire recorder 
used on. shipboard 
during the landing 
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HOW MAGNETIC FIELDS 


Simple home apparatus can 


be set up to duplicate the 
methods used in industry 


to spot defective parts. 


Attracted by poles set up in 
magnetized metal by interior 
gops, iron oxide reveals the 
Presence of unseen defects 
Above, indicator mixture is 

fon in a test machine 
by the Magnaflux Corp. 


By TRACY DIERS 


NE of the foundations for the struc- 
tural safety of power-diving planes 
and other metal bodies subjected to 

great stress was laid many years ago when 
some men experimented with pieces of 
magnetized {ron and iron filings suspended in 
paraffin oil. When the magnetized pieces 
of iron were placed in the oil bath, the 
filings promptly lined themselves up in fasci- 
nating patterns on the surface of the iron. 
One coil wound on a cardboard form serves both A laboratory curiosity at that time, this 
for d polar little magnetic toy has developed into the 
the demagnetizing circuit technique known as magnetic inspection of 
metals-—an inspection system that has been 
yevour, DEMAGNETIZING. largely responsible for an amazing reduc- 
aa tion in plane crack-ups and for the struc- 
tural safety of metal in general. How 
effectual such tests are can be seen by com- 
paring the photo of the steel bolt at the 
bottom of this page with the two of the 
same bolt on page 204. In the first photo, 
the bolt appears to the eye to be quite solid 
and free from defects; but magnetic in- 
bolt appecrs structurally spection reveals serious cracks, as shown 
of standing considerable stress in the other two photos by the dense black 
collection of iron-oxide particles over the 
flaws. Similarly, the gear and nut shown 
at the top of this page reveal markings that 
indicate defects not suspected before mag- 
netic inspection. 
If you have a storage battery, you can 
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REVEAL THE INVISIBLE 


experiment in your home laboratory or 
basement workshop and reveal for your- 
self many hidden flaws and fatigue mark- 
ings. You will be particularly interested in 
seeing how small iron and steel gears, 
chisels, and even bolts and nuts stand up 
under the searching eye of magnetic in- 
spection. 

‘Two preliminary steps will be necessary: 
First, the object to be tested must be 
cleaned thoroughly with dilute hydro- 
chloric acid. Second, since most metals 
contain some residual magnetism, this must 
be destroyed. 

You will need, therefore, a demagnetizing 
coil, which can be made by winding four 
layers of No. 20 or No. 22 magnet wire on 
‘a cardboard coil form about 2” in diameter 
and 3” long. This coil is hooked up in series 
with a flatiron, as shown in the wiring 
diagram on the facing page, and is con- 
nected with ordinary household A.C. The 
flatiron element will limit the current 
through the coil to about 6 or 7 amp. 

With the switch to the demagnetizing 
coil closed, the bolt or other piece to be 
tested is passed very slowly into the center 
of the coil, where it should be allowed to 
remain for a full minute, after which it 
should be removed as slowly from the other 
end of the coil. An adequate check for 
residual magnetism can then be made by 
bringing the piece close to a compass. As 
a general rule, if it causes the needle to 
move before it has been brought to within 
2”, the demagnetizing process must be re- 
peated. 

When the preliminary steps have been 
completed, the specimen should be magne- 
tized in two ways for inspection. One 
method employs circular magnetism, and 
tests for flaws running lengthwise; the 
other, the more familiar bipolar magnetism, 
will reveal the presence of crosswise breaks. 
Either test may be given first, but it is 
essential that the piece be passed through 
the demagnetizing coil between the tests. 

For the circular-magnetism test, attach 
two heavy clamps to the piece being in- 
spected and connect them to a storage 
battery as shown in the wiring diagram 
at right, Heavy leads, such as No. 10 or 
No. 12 wire, should be used, and the con- 
nections should be made as tight as possible, 
since the voltage is low. 

‘The current drawn, however, will be very 
high—150 to 200 amp.—and the switch 
therefore should be closed for no longer 
than one second in order not to deplete the 
battery. Personal precautions should also 
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being cleaned with hydrochl. 
put through the demagnetizing coil for 
dual magnetism; afterword it is 
tested (below) by being held close to a compass 


Next, clamped as shown below in o circuit with 
storage battery, the belt gets @ one-econd charge 
‘of 150 to 200 amp. that sets up o magnetic field 


Below is the wiring diagram for the circuit. The 
current induces circular magnetization, which is 
used to show flaws running lengthwise in a piece 
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‘An indicator solution is made up from 


iron oxide ond ki Below, in a 
sound piece the mognetic field is con- 
finuous, but any cracks generate poles 


any invisible lengthwise flaws present 


sToRace DIRECT CURRENT IN COIL, 
BATTERY PRODUCES BIBOLAR MAGNETISM 


be taken when working near a high-amperage source. 
Don’t wear a ring or wrist watch, for the high 
amperage, if shorted, can cause a painful burn, 

Circular magnetism sets up a magnetic field 
traveling around inside the test piece, as shown in a 
drawing. If there are flaws, the field will have to 
jump the gaps and thus will develop poles. These in 
turn will attract magnetic substances just as a 
horseshoe magnet does, but the attraction is low, and 
a sensitive indicator is needed. 

Such an indicator can be prepared in solution 
from 1 oz. magnetic iron oxide (Fe,O.) and 10 oz. 
‘kerosene. Grind the iron oxide into a paste with a 
little of the kerosene; then add the remainder, Shake 
the solution well before using. Lower the piece 
slowly into the indicator, leave it suspended for 
one minute, and then remove it gently. 

For the bipolar-magnetism test, first demagnetize 
the piece. Then hook up the same coil used in the 
demagnetizer, as shown in the diagram below, place 
the test piece in the center of the coil, and close the 
switch for five or six seconds. This will produce a 
north and a south pole, as shown in a drawing. Tap- 
ping the piece may speed magnetization. The mag- 
netic field will flow without interruption if the piece 
is structurally sound. Small additional poles, how- 
ever, will be formed at a crack, and these will attract 
the iron oxide when the piece is again dipped. 

Soft iron does not retain magnetism for long, and 
therefore does not produce as positive results as does 
hardened steel. When applying circular magnetism 
to small gears and nuts, sandwich them between 
heavy metal plates. Be sure to demagnetize a piece 
before putting it back into shop use. 


—— 


To reveal crosswise cracks, the coil 
is connected as above. The demagne- 
tized bolt is held in it o few seconds 


This circuit sets up conventional bipolar magnetism in the 
bolt, producing the familiar north and south poles. The 
field is uninterrupted if there are no flaws, but 

ly small break creates poles, which in turn 
collect iron oxide on the surface when the piece is tested 


Wire Solder Molded in Paper 


ONE method of casting solder into wire 
form is to use the side of a corrugated- 
paper carton as a mold. Fold up one end of 
the corrugated piece so the solder won't run 
out, and spread apart the other end for 
about 1” to form a sort of funnel. If you 
then pour molten solder into this mold, it 
will set before the paper has a chance to 
catch fire from the heat, and you will have 
handy wire solder.—ERNEST O. HEINS. 


Fiber-Tipped Wire Cleans Out Threads 


Cuups and dirt collecting in the threads of the faceplate 
Hyon wae and chuck will often make a lathe run out of true. For a 
simple and efficient thread cleaner, bend a piece of %” 
diameter wire as shown at the left, and tip the ends with 
points turned to 60 deg. from 1” diameter fiber stock. 
Make these tips a press fit on the wire, 


havesie In use, spring the wire together just enough to insert 
I the points in the last thread; then screw it out, The fiber 
LL sncemcare points will not become magnetized, and thus will do a 
better job than the wire alone—H. D. CHAPMAN. 
Lifetime Scriber Has 


Superhard Tip 


Win a 6” length of 
3/16” welding steel and a 
small piece of tungsten 
carbide, a lifetime scriber 
can be made for marking 
the hardest metal and even 
glass. Grind the end of 
the welding wire to a ii 
oe mia wee tate Brush Handle Opens Paint Can 
bit of brazing wire, flux, — BENDING and sharpening the end of a 14" 
and a welding torch, braze by 2" piece of metal, and drilling it with two 
the tungsten carbide tip on holes so it can be screwed to the handle of 
this point. A-final grind- your favorite paintbrush, will give you a 
ing will give you a tough, paint-can opener that will always be at 
3 sharp scriber good for hand when you need it. If you do much 

eRe many difficult marking painting, such an opener might be an ad- 
ae jobs.—R. C. HARRISON. vantage on each brush.—J. A, DEHAAN. 


Towel Rack Has Handy Cutter 


‘THREE old hacksaw blades and two brack- 
ets, arranged as at the right, make a handy 
paper-towel rack for the garage or work- 
shop. Join the blade used as the cutter bar 
to the ends of the other two with small 
bolts and draw the nuts up tight. The ad- 
dition of two free washers to each bolt and 
@ second nut drawn up only part way will 
provide a pair of rollers to prevent friction 
on the towel roll. 

Saw two brackets from hardwood and 
screw them to the wall. Above them attach 
the free ends of the two blades holding the 
cutter.—HENRY L. DAVISSON. 
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Long before they fly 
Sambingminions he 
cadets at the Son 
¥ Angelo, Texas, Bom- 
bardier School learn 
how to become ex- 
pert with the Bomb 
Spot movie camera 


A frame from a mov- 
io film taken of o 
specially prepared 
Texas prairie target, 
At night the torgots 
are brightly  illumi- 
nated by powerful 
incandescent lights 


Movie Cameras 
Spot Hits for 


B per Cadets 


OVIES keep score on the hi 
made by bombardier cadets at 
the San Angelo, Tex. Army Air 
Field. The men being trained to 
Plaster the daylights out of the 
enemy are taught to prove their 
records with motion pictures. 
Cadets fly in pairs, one operating 
the bombsight while the other mans 
the movie camera. When five bombs 
have been dropped and their hits 
recorded by the camera, the cadets 
change places and repeat the opera~ 
tion, Army men say that the con- 
tinuing production of bombardiers 
could hardly be maintained if it were 
not for this training. A large and 
well-equipped photographic labora- 
tory working 24 hours a day is an in- 
dispensable factor in developing per- 
fection in the use of our bombsight. 
Laboratory technicians keep more 
than 100 A-4 Bomb Spot cameras 
ready at all times. Camera repairmen 
vacuum-clean, lubricate, and lens- 
clean every camera every day, after 
which they load them with 35-milli- 
meter film and deliver them to the 
operations room ready for work. 


The bomb-spotting film projector, on the 
ground glass of which the picture token of 
a bomb hit is flashed for a close scoring 
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GRADES ARE DUCK SOUP to this giant 
General Motors Diesel locomotive on the 
Boston and Maine Railroad. It hauled a 
3,839-ton freight train, made up of 125 cars, 
on a nonstop run from Boston to Mechanic- 
ville, N. Y., negotiating the steeper grades 


A CROCKERY HOUSE like this 
one will cost under $3,000 ac- 
cording to the estimate of the 
architect. George W. Walker, 
Detroit industrial designer, who 
drew the plans and elevation, 
calls it a typical pattern of the 
ceramics house. The model con- 
tains four rooms and an at- 
tached garage, and is one of a 
dozen or more models that can 
be constructed with standard- 
size, production-line ceramic 
panels. 
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without the aid of helper locomotives. Add- 
ing to its record for freight performance, 
the 5,400-horsepower ‘Diesel whisked the 
heavy train over the 189 miles in six hours 
and 25 minutes. Formerly, the average train 
required 10 hours. 


JEEPIE-SPEAKIE is re- 
spectfully suggested as the 
unofficial name for this 
homemade variation of the 
“walkie-talkie” that has 
been developed by a 23- 
year-old Air Forces ser- 
geant. Using spare parts 
and radio mechanisms re- 
covered from damaged 
planes, Sgt. Lee C. Ram- 
sey, of the Victorville, 
Calif., Army Air Field post 
communications depart- 
ment, assembled this port- 
able two-way radio trans- 
miter. It was designed to 
be used as an auxiliary or 
emergency unit for field 
operations. 
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BOTH PLASTIC AND ELASTIC is this house 
of the future, designed by Alden B. Dow and 
shown by him at an exhibit of the Society of 
Plastic Industries at the Waldorf-Astoria, 
New York City. Planned on generously mod- 
ernistic lines, it is made with translucent 
walls and roof, and is so constructed that 
the owner can add units to it when, as, and 
if he desires. The model is seen below. 
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~s. ~ 
gi CORNFIELD GUNBOAT is an un- 

official designation for the dummy 
U.S.S. Dahlgren, which liés where 
corn once grew at Great Lakes 
Naval Training Station. The ves- 
sel is 180 feet long at the keel, 
and has a 50-foot beam. Aboard 
her, sailors are trained in such 
duties as standing watch, taking 
turns at the wheel, using signal 
flags, and lowering and raising 
lifeboats, 


OVER 30,000 MILES of telephone “drop 
wires” are being painted with asphalt to 
conserve their rubber insulation. With the 
aid of this moving paint box, developed by 
Bell System engineers, a painter can cov- 
er as much as 40 feet of wire a minute. 
‘The painting will extend the life of the 
wires three years or more. 
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We're Shooting the Best 


shortage of copper forced a conversion to 
steel, methods and machines were devised 
quickly to cold-forge a steel disk into a car- 
tridge case in a matter of moments. Now 
the copper situation has become easier, and 
a gradual shift back to brass for cartridge 
cases of all calibers, except .45, is being 
made. 

When cartridge cases and shells are fin- 
ished they are sent to loading plants. TNT 
is melted and, while still warm, poured into 
HLE. shells. After it has hardened, a cavity 
is bored in it, and a metal container holding 
the booster charge is inserted. The burst- 
ing charge of an A.P. shell in powder form 
is loaded by pressing machines. For fixed 
and semifixed ammunition, the propelling 
powder is loaded into the cartridge cases, 
the fuses inserted in the shells, and the com- 
ponents assembled into complete rounds. 
For separate-loading ammunition, the load- 
ed projectiles are sent to ammunition de- 
pots, where they are assembled with pro- 
pelling-powder charges from bag-loading 
plants. 

No ammunition is of more value nowa- 
days than aircraft bombs. A year ago we 
were making them at the rate of 20,000 a 
day. Since then production has been stepped 
up sharply to keep pace with the demands 
of our ever-growing fleets of bombers. 

The general-purpose, or demolition, bomb 
is the type most used by both Army and 
Navy air forces. Its cylindrical body of 
forged or welded steel has strong but rela- 
tively thin walls. Its filler of high explosive 
accounts for about half its total weight. 
Nose and tail fuses are used, A 250-pound 
bomb will destroy any building but a sky- 
@ 2,000-pound bomb exploding in 
er 25 feet away will either sink or 
seriously damage a battleship. 

Semi-armor-piercing bombs have heavier 
cases than the general-purpose type, and 
contain relatively less explosive. The 500- 
pound size will liquidate a tank, and the 
1,000-pound bomb will penetrate the side 
or deck armor of warships below the battle- 
cruiser class. Big seacoast-mortar shells 
have been converted into armor-piercing 
bombs. On a direct hit they will penetrate 
battleship armor, but they aren't popular 
with airmen because they contain so little 
explosive that near misses with them do 
only slight damage. 

Fragmentation bombs are used against 
personnel, motor transport, and similar 
targets. When they explode they shatter 
into more than 1,000 steel fragments which 
have velocities as high as 4,000 feet a second. 
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For low-altitude attacks they are fitted 
with parachutes which insure that they will 
hit nose-first, and which also enable the 
plane dropping them to get away before 
they burst. 

Chemical bombs, weighing from one to 
100 pounds, are filled with smoke-producing 
or incendiary compositions. 

Torpedoes, used by cruisers, destroyers, 
PT boats, submarines, and planes, are the 
deadliest weapon of sea warfare, Gyro- 
steered and propelled by turbine engines 
powered by compressed air, steam, or gases 
from burning alcohol, they contain more 
than 5,000 parts, and are the most compli- 
cated, the most expensive, and the most dif- 
ficult to manufacture of all types of ammu- 
nition, Details of their design, construction, 
and capabilities are secret, but it may be 
said that they are much faster and longer- 
ranged than the torpedoes used in World 
War I, and that their war heads carry 
heavier explosive charges. Submarines dis- 
charge their tin fish from underwater tubes 
with compressed air; surface vessels launch 
them from deck tubes by means of an ex- 
plosive charge. Airborne torpedoes are some- 
what shorter than the other types, and are 
sturdily built to enable them to withstand 
the terrific shock of hitting the water after 
being dropped from a high-speed plane fly- 
ing at a considerable height. 

Depth charges are made in 325- and 650- 
pound sizes. Dropped from release racks, 
or thrown by black-powder-charged ¥ or K 
guns, they are exploded by hydrostatic fuses 
when they sink to the desired depth. 

Submarine mines, some of them weighing 
a ton, are used by the Navy and by Army 
mine layers of the Coast Artillery organiza- 
tion. Loaded with high explosive, some are 
detonated by secret contact and magnetic 
devices. Controlled mines, exploded by elec- 
tricity from shore stations, are used by the 
Army for harbor defense. The Army also 
uses very large quantities of 10%-pound 
antitank mines loaded with six pounds of 
high explosive. 

‘The Navy has 38 ammunition depots and 
magazines, a few of the larger ones in the 
interior for greater security, but most of 
them on the coasts. After final assembly at 
one of these depots, ammunition is shipped 
to overseas naval bases or issued directly 
to ships. 

Completed Army ammunition is assem- 
bled in various Ordnance Department depots 
for shipment to the theaters of operations. 
Overseas it is handled by Ordnance-operated 
ammunition - distribution systems which 
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stretch from the ports and beachheads to 
the front lines. Whenever possible a “rolling 
reserve” is kept on railway cars or motor 
trucks ready for immediate movement. Am- 
munition is considered the most essential 
item to be supplied to troops both before and 
during combat. 

A recent innovation in the handling of 
ammunition by the Army is the use of a new 
steel container designed to give increased 
protection to packaged artillery rounds and 
powder charges. It replaces a container 
made of fiber and metal, which provided 
inadequate protection, Used cartridge cases 
may be sent back to the United States in 
the new containers—a fact that is expected 
to result in a higher rate of return, 


ANSWERS TO SIX PUZZLERS 
(See page 132) 


TARGET. Score of 100 was made 
with six shots—two on 16 and four 
on 17. 


CLOCK, 11% seconds. There are four 
time intervals from the first bong to 
the fifth, each interval representing 
1% seconds. Since there are nine 
intervals between the first and the 
tenth bongs, total duration will be 
nine times 114, or 111 seconds. 


PENNIES. Private Dugan wins, but 
it's a low way to make money. He 
simply picks up the penny nearest 
him and places it on top of the middle 
penny, making two rows of four each. 


KNOTS. Numbers 1, 3, and 4 should 
be labeled “Knot”; numbers 2, 5, and 6 
are in the “Nix” class, 


STRING. The sailor unfetters himself 
by taking the girl's string and slipping 
a U-shaped loop of it under the string 
encircling one of his wrists. Then he 
puts his hand through the loop and 
goes back to his ship a free man. 


COINS. Place one finger of your left 
hand firmly on the nickel. Now with 
two fingers of your right hand, move 
the right quarter an inch or so to the 
right. ‘Then bring it back to strike 
the edge of the nickel sharply. It 
should not move, but the impact will 
be transmitted to the left quarter, 
making it spring far enough away so 
you can move the right quarter to 
the center. 
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New Process Promises 
Plastic from Sawdust 


A SINGLE ton of sawdust will yield more 
than 1,000 pounds of high-grade ingredient 
for plastics, according to reports of a new 
extraction process worked out by Dr. Donald 
F. Othmer, Dr. Robert S. Aries, and Dr. 
Raphael Katzen at the Polytechnic Institute, 
Brooklyn, N. Y. Besides, chemical by- 
products will include 120 pounds of acetic 
acid, 60 pounds of furfural, and 500 pounds 
of sugar—the latter good for hundreds of 
pounds of alcohol. 

‘The new plastic is described as similar to 
many now on the market. Reclaiming mill 
waste would provide a plentiful source of 
raw material for economical production, the 
developers of the process say, thus releas- 
ing more plastics for civilian use even be- 
fore the end of the war. 


Belated Credit 


‘The page of U.S. Army Air Force in- 
signia appearing on page 122 of the October 
issue of this magazine was reproduced by 
permission from AirView, a publication of 
the Douglas Aircraft Company. Our apolo- 
gies to Douglas for the oversight by which 
credit was omitted. 
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CREATIVE ENGINEERING BRINGS |}. n 


cornices 
CARBURETION 
HYORAULICS 


AtROLOGY 


's IX... first to bring railroads added speed, 


economy, and efficiency through the use of VHF 


cation . . . constant contact 
between train and station 
hours saved on running time « 
service notably enhanced—these 
are some of the vistas opened up 
by the combined chforts of 
Bendix Creative Engineering 
and such progressive railroads 
as the Burlington, Santa Fe, 
Baltimore and Ohio, Seaboard, 
and Rock Island. 

‘These railroads and Bendix Radio 
Division have already demon- 
strated that VHF (Very High 
Frequency) Radio—mainstay of 
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Army and commercial plane-to- 
ground communication—is just 
‘as practical and valuable for rail- 
road use. 

Here is another way that Bendix, 
source of scientific instruments 
and devices to conquer time, 
space and human effort, can 
beneficially influence your life. 
Here, too, is an added reason for 
watching Bendix. There will be 
many more, because Bendix 
facilities—its 12 research labora- 
tories, its more than 30 plants, 
its 3000 engineers, its experience 
in all modern’ sciences—are 
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focused on benefiting the largest 
number of people. 
Today this unique organization 
=nitilizing to the full your War 
Bond purchases—is concent 
ing on hastening victory at 
return to the fine, free Americ 
life we all desire. But you can’t 
‘stop creative minds from thinking. 
Already, Bendix postwar plans 
have gone so far that you can 
expect remarkable advances in 
tation, communications 
and in the 
comfort and pleasures of ‘your 
home. 
BENDIX AVIATION CORPORATION 
DETROIT 2, MICHIGAN 
BENDIX + ECLIPSE » PIONEER + FRIEZ 
SCINTILLA-STROMBERG- ZENITH - ALTAIR 
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WwRIGHT POWERS THE TONNAGE OF THE AT 


The Wright forand-beod 
‘plider bas permitted 
B59 Becrease in power 
without increae in weight, 


Utility or Waste? 


Fuel in an engine cylinder can behave in two ways: it can burn usefully 
or explode and waste its energy. For best power a fuel must burn, The 
combustion speed of fuels has been clocked as accurately as a bullet. It's 
slower —only about 150 ft. per second— but this is about the ‘ri 
flame speed to provide proper pressures on the piston during the entire 
power stroke. 

Detonation, which causes the familiar “knock” or “ping” in a car, 
results when part of the fuel burns normally and the remainder, under 
high pressure, explodes like a firecracker — with higher pressures, higher 
temperatures, and waste of energy. 

The problem in engine design is to obtain maximum power at mini- 

in from a fuel without causing detonation. Ample and 
strategic cooling is important. So is the compression ratio and the degree 
of supercharging, or mixture pressure at various engine speeds. The mere 
use of higher octane fuel will not produce more power. The engine must 
be designed to take the fullest advantage of its better combustion qualities 
—a continuing research project in the Wright laboratories, Wright 
Cyclones pay their way. 
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You Can Be a Mindreader continues trom gase 1) 


envelopes and seal it." However, “to show 
how this is done,” he drops the card in the 
envelope and seals it himself. He does this 
quickly with several spectators, usually in 
different parts of his audience. He then 
throws out the remaining envelopes, scatter- 
ing them from aisle to aisle, saying, “Now 
that you know how to put the question 
card in the envelope, I want you all to do it.” 

This seems to be the fairest kind of a 
proposition—but the faces of the envelopes 
which the performer has used to “demon- 
strate” how to insert the card have been 
cut away so that the envelopes actually 
have no fronts! A daring trick, yet it is 
used today by some of our really big-time 
mindreaders. Look at the illustration, make 
some envelopes of this type yourself, and 
you, too, can be a mindreader—if you have 
@ glib tongue. 

In the early part of this article, reference 
was made to “letters taking shape in the 
smoke." ‘The use of one of these open-face 
envelopes (see illustration on page 71) and 
the proper theatrical setting, even in a 
home, give you the secret. 

Tn connection with this particular stunt, 
let me call special attention to the fact that 
eight or ten questions are all that a per- 
former has time to answer in a 15-minute 
performance. Inasmuch as he has “demon- 
strated” how to put the cards in the en- 
velopes in various parts of the house, thus 
assuring answers all over the audience, and 
has then thrown out envelopes (perfectly 
good ones, which the audience is free to 
examine), people forget in the excitement 
that the performer has answered only a few 
questions—and, of course, they do not know 
that the only questions answered were those 
placed in the envelopes by the mindreader 
himself! 

If time permits, the performer can gather 
up many of the questions which were placed 
in the good envelopes by members of the 
audience themselves, and sealed by them. 
He still can answer the questions! How? 
ell, that brings us to the oldest method 
of “mindreading”—and the most effective. 
‘This is known as the “one-ahead” method. 
For sheer gall and brazenness, it is without 
equal. 

Bither using the method of the cut-out 
envelope, or having a “fake” message 
planted at the bottom of the stack of 
envelopes, the mindreader brings one of the 
truly sealed envelopes to his head. He 
answers some question already known to 
him. He now tears open the unprepared 
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envelope and openly reads the question 
written there while pretending to “verify” 
the previous question. He then merely re- 
peats the question he had already answered 
while continuing to look at the card with 
the as yet unanswered question and asks 
“Is this your question?” By this method 
of “verification,” the performer is always 
reading one question ahead. When he comes 
to the last envelope, all he has to do is to 
“verify” the last answer. 

Another means of reading concealed 
messages is the “alcohol method" of making 
paper transparent (P.S.M., Nov. '44, p. 67). 
The trick consists simply of taking enve- 
lopes in which written messages have been 
sealed and then unobtrusively spraying 
them with alcohol to make them sufficiently 
transparent for the enclosed messages to 
be read. 

‘A method in use some years ago, which 
was known as the Anna Eva Fay method, 
has recently come back into great favor 
with hight-club mindreaders. It was named 
after one of the famous Fay sisters who 
popularized mindreading and used it for 
entertainment purposes only. It revolves 
around the use of what the profession calls 
“wax pads.” Let me explain the act of one 
mindreader who today is drawing a very 
big salary, using this 40-year-old method. 
She appears on ‘the floor of a night club 
after a very thrilling introduction by a 
gray-haired gentleman with a waxed goatee. 

Dozens of pads are passed out to various 
tables by waiters. Questions are naturally 
written on the first sheet of each pad. The 
spectators are then instructed to tear off 
these sheets, fold them, and hold onto them. 
‘The waiters then gather up the pads and 
return them to the goateed gentleman, who 
is, of course, the performer's assistant. He 
carelessly throws them in a basket and 
innocently carries them off stage. Now 
“Madame Seer" tells the audience about 
mindreading, its possibilities, and how “only 
last week” one of the “big bankers of the 
city” solved a problem by getting her 
“psychic aid.” 

By this time, the lady's assistant has re- 
turned with a crystal ball and a large 
pedestal. Instantly, Madame Seer peers 
into the crystal glass and starts giving the 
imitials of members of the audience and 
answering their written questions. 

‘The pads on which the questions were 
written had no carbon paper, but still they 
were not completely innocent. Only the 

(Continued on page 214) 
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Fer fast cutting — 
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SUPER-SHEAR is the distinctively new 
Nicholson “double-purpose” milled tooth file 
for a wide range of u 
vex surfaces of brass, 
bronze, copper, magnesium, cast-iron and 
soft-metal alloys; on plastics, hard rubber 
and hardwood. 

The Nicholson Super-Shear is evidence 
that despite many long-established stand- 
ards, there is constantly something new in 
Nicholson file designs. Note carefully . . . 
the curved teeth of this file are cut in an 
arc that is “off center” in relation to the 
axis of the file, Thus, the Super-Shear is 
virtually two files in one (see illustration) 
—providing fast cutting and smooth finish- 
ing in one operation. Easy to control for 
accurate work. Easy clearance that saves 
time and keeps file efficient when working 
on soft metals that clog ordinary files. Long- 
lasting quality and unwavering uniformity. 


BOOK, “FILE FILOSOPHY” 
strated pages! a valuable handbook for me- 
chanics, production and purchasing heads. 


NICHOLSON 19 ACORN STREET 


NICHOLSON 
FILE 
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You Can Be a Mindreader 


(Continued from page 213) 


first sheet of the pad was used, the waiters 
not giving those in the audience a chance to 
write on more than one piece of paper. The 
waiters were there to see that the pads were 
quickly picked up and brought back. The 
Anna Eva Fay method is a cinch under the 
dim lighting conditions of a night club. 
What is it? The photographs and captions 
on pages 68-69 gives you the answer. 

The “Coin Test” is a home or living-room 
stunt, though it has been used in night clubs 
and on stages. The effect is this: 

‘The performer takes a large envelope and 
asks for a cent, a nickel, a dime, a quarter, 
and a dollar bill. These are dropped in 
the envelope. The performer then calls off 
the date on each coin and the number on 
the dollar bill. The test is very impressive, 
the secret not so remarkable. 

Preparatory to starting the trick, the 
performer built a second compartment in 
the envelope in which he placed a duplicate 
set of coins and another dollar bill. He 
memorized the dates on these coins and the 
number on the bill. The concealed coins are 
prevented from making a noise by the 
performer's holding the envelope tightly by 
one corner, and then dropping in all of the 
coins collected at one time, 

Another good stunt with money is to 
memorize the numbers on a dollar or five- 
dollar bill. Keep this bill in your right-hand 
trousers pocket, fold it in four parts, in 
quarters. Then ask anyone in the group to 
take a one- or five-dollar bill from his 
pocket, fold it in quarters and hand it to 
you, As you receive the bill, because no 
‘one knows what you are going to do, you 
can switch the bill given you with the one 
that you have palmed—and the number of 
which you know. 

Then pretend that you forgot tu say that 
you did not want to touch the bill, so hand 
the bill back to the one who gave it to you. 


| He thinks he is getting back the bill he 


originally gave you. Actually, he is getting 
back the bill the number of which you know. 
Now ask him to hold the bill against his 
forehead. Say that through “psychic im- 
pulses” you will read the number of the bill 
which is in his hand. Few people will re- 
member that you even touched the bill. 


Subscribers in the armed services 
who notify us of change of address 


are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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i¢ answers your questions about 


JET PROPULSION 


Q: Is It like a rocket? 

A: No. A rocket carries fuel, but also the 
oxygen needed to burn it. A jet-propelled 
plane carries fuel for its G-E engine, but 
takes oxygen from the air as it travels 
through it. Thus, a rocket might travel to 
the moon, but a jet-propelled plane could 
never go beyond the earth’s atmosphere. 


Q: Is It like the German robot bomb? 
A: A little. The robot bomb uses a crude 
form of jet propulsion. But it hardly com- 
pares with a power plant that can drive fast, 
high flying jet-propelled fighter planes. Pilots 
find these new planes easy to handle. 


Q: What was G. E.'s part? 
A: General Electric engineers developed the 
jet propulsion engine from an original de- 
sign by Group Captain Frank Whittle of the 
. A. F. General Electric was chosen by the 
Army Air Forces because of G. E.’s long ex- 
perience with steam turbines and turbo- 
superchargers. 


Q: What makes the jet plane go? 
A: The same kind of force that makes a toy 
balloon scurry when it slips from your fingers 
or that makes a gun kick against your shoul- 
der or that makes a rotary lawn sprinkler 
turn, In fact, you probably see forms of jet 
propulsion every day. 


@: How does the engine work? 
A: Air flows from “A” through compressor 


“B” into combustion chamber “C,” where 
it is heated and expanded by burning fuel. 
Rushing toward the outlet, part of this hot 
gas turns turbine “D,” which operates com- 
pressor “B.” From here gas rushes through 
nozzle “E.” The jet from this nozzle drives 
the plane forward. 


Q: What does the jet plane look like? 
A: At first glance it looks much like any 
other plane. But a closer look will show you 
that the propellers are missing and that 
there is no sign of conventional engines. 
Here is a sketch showing the P-59A, built 
for the Army Air Forces by Bell Aircraft. 
This plane is powered by two General Elec- 
tric jet propulsion engines. 


eee 


‘The General Electric jet propulsion engine is 
one of hundreds of products made by G. E. 
for the aviation industry. G-E science and 
engineering work to supply America’s needs 
—in war and peace. General Electric Com- 
pany, Schenectady, N. Y. 


GENERAL @ ELECTRIC 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra” Sunday 
10 p.m. EWT, NBC—“The World Today” news, every weekday 6:45 p.m. EWT, CBS. 
FOR VICTORY—BUY AND HOLD WAR BONDS 
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NEW ATLAS PATTERN SERVICE 
Using the template principle so valuable 


in war plane construction, Atlas now 
supplies time-saving patterns for wood 
craftsmen, Look up the ad on page 266 
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From a small maintenance shop with one 
Atlas lathe and one Atlas drill press to 
the layout shown here is the remarkable 
success story of the Sam Mulkey Com- 
pany, Kansas City, Mo. 

Mr. Mulkey wanted to-do his part in 
war production and asked several war 
contractors for work on precision parts 
for his two machines. He did a good job. 
They wanted him to do more. From a 
10°x 18" shop he now finds a 50’x 135° 
building too small. 

‘Today in his shop there are 34 Atlas 
lathes, 20° Atlas drill presses, 7 Atlas 
milling machines, and 4 Adas shapers 
plus a number of specially built machines 
made entirely in the shop on Atlas equi 
ment. 

Sam Mulkey's success story is typical 
of hundreds founded on Atlas tools—and 
encouraging to men who plan to build 
businesses of their own tomorrow. If you 
are thinking of machine tools for your 
home or commercial shop after the war, 
send for the latest Atlas catalog now. 


ATLAS PRESS CO. 


1255 N. PITCHER STREET 
KALAMAZOO 13D, MICHIGAN 
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QIGHTER MOMENTS with 
fresh Eveready Batteries 


“She suggested keeping me company while 
I'm walking guard duty, Sarge!” 


“Keep your eye on the infantry—the dough- 
boy does it!” The more you spend for War 
Bonds the less it will cost for Victory. 


Our ARMED Forces all over the 

and the essential industries supplying 
them require nearly all the t pro- 
duction of “ “Eveready” flashlight batter: 
ies, Naturally there is a scarcity of these 
dependable batteries right now for civil- 
ian needs. 

After the war, however, you will he 
able to get newand improved’ proved Rearcady 
batteries — engineered for even Lge 
service, more efficiency. 


The word “Eveready” is a registered trade-mark of National Carhon Company, Ine. 
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WRITE A SLOGAN. 


WHAT KIND OF A “LIGHT” po You 
WANT IN YOUR HOME AFTER THE WAR? 
‘SEE THIS NEW LIGHT AT YOUR DEALER'S 
@ VERD-A-RAY Is a new type of incondescent light bulb 
aclentifically designed to make sesing easier. In comps 

with the “pinkish” white light of ordinary frosted lamps, 
note the comforting “pastel greenish” white light emitted 

by. VERD-A-RAY. 

Scientific r rch date indicates 
improved visual (sharpness) acuity, 
lief from eyestrain and 

Many war plants uve VERO. 
cone such plant reporting in o tr 
paper that hospital treated head: 
eches were reduced 69.13%, hos- 

ital treated. minor accidents were 
reduced 54%, ond 357 productive 
manhours were saved in one depart- 
trent in one month after proper intal- 
lation of this new “gloreless” lomp. 

Nothing to buy. Your dealer ho 
‘entry form and rules of contest. If 
not, write direct. Any. combination 
of six words or less, descriptive of 
VERD-A-RAY may win @ prix 
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It's a Rugged Gun 


(Continued from page 83) 


the 142nd Infantry was dug in on Mt. Arte- 
misio, just beyond Velletri. It had moved 
up there, along with the rest of the regi- 
ment, by a forced march at night, and oc- 
cupied the heights virtually without opposi- 
tion. Its mission was to drive south and 
east and cut Highway 7, the road to Rome, 
between Velletri and Genzano. 

Dawn was just breaking as a reconnais- 
sance patrol moved out to make contact 
with the enemy and probe his line for a 
weak spot for a break-through. There were 
12 men on that patrol, led by a second lieu- 
tenant. There were eight riflemen armed 
with Garands, two BAR boys and their as- 
sistants. These men all moved down the 
heavily wooded slope in a rough V forma- 
tion, the two wings branching out right 
and left with the BAR boys in the rear, 
commanding a clear field of fire forward. 

Naturally, everybody walked softly. Com- 
munication was by arm and hand signals, 
relayed up and down the line. Ahead lay a 
small hillock, densely wooded, with under- 
growth filling in the ground between slim, 
tall trees. At a signal from the lieutenant, 
the patrol started to deploy, with one file 
by-passing that mound on the left and the 
other on the right. Suddenly the silence 
was ripped wide open by the “b-r-r-r-up” 
of a Kraut machine gun—maybe a Span- 
dau, a gun. that shoots at the rate of pos- 
sibly 1,500 rounds a minute. 

Our doughfeet dropped to cover and 
opened up. The BAR boys covered the 
crawling advance of the riflemen by con- 
tinual quick bursts of twos and threes and 
fours until their GI pals could get right in 
there to the enemy and use their hand gre- 
nades. Then on to another objective. 

‘That is about the way the BAR would be 
used by attacking infantry. If Jerry was 
launching a counterattack, the BAR boys 
would be dispersed among groups of infan- 
trymen controlling overlapping sectors of 
fire. 

Like other automatic weapons, the BAR 
is most effective when fired in short bursts. 
Even an expert cannot hold steady on a 
target when more than four or five shots 
are released at one pull of the trigger. Long 
bursts are used only for surprise or where 
a long target—a column of men, for example 
—is taken in enfilade. 

Every BAR team is specially trained, so 
that each man can disassemble the weapon 
blindfolded and make minor adjustments 
and repairs. A special pouch, carried by the 
assistant rifleman, contains tools and spare 
parts likely to be needed in action. 
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With a TR on his shoulder 


++ AND THE KNOW-HOW UNDER HIS HAT 


‘OU'LL find him in every 
corner of the world where 
American weapons of war are 
in action 
He's in uniform, but he’s a 
civilian, And his shoulder 
patch reads “Tech Rep.” 
Technical Representative. 
‘TR's notonly help to see that 
‘our complex weapons perform 
reliably under combat condi- 
tions—they help our soldiers, 
airmen, sailors, and seamen to 


understand the new devices 
constantly reaching the fight- 
ing fronts .. . new planes 
improved gun sights 
tricate flight instruments 
ship navigating instruments. 

And, in the course of his du- 
ties, the TR sometimes stops 
hot lead . .. or becomes a pris- 
oner of war. For his duties of- 
ten mean sweating it out ina 
foxhole, or riding in a bomber 
on an actual mission. 


Wherever our Armed Forces go—there’s a Sperry TR 


‘The nearly 600 Sperry TR's, 
and their associate Field En- 
gineers in this country, receive 
highly specialized schooling 
and months of experience. 
For, once on their own in 
some remote spot, they must 
be able to keep the gyros spin- 
ning in airplanes . . . repair a 
shot-up computing sight . . . 
adjust a revolving gun turret 
+. overhaul a ship's Gyro- 
Compass... repair a hydraulic 
ammunition hoist. 


One American General re- 
cently said that not only have 
Sperry TR's trained thousands 
of Servicemen in the proper 
maintenance of equipment 
made by Sperry, but, “through 
observation of combat per- 
formance, have been instru- 
mental in indicating improved 
methods of manufacture and 
maintenance.” Many TR's, he 
added, have performed this es- 
sential service at great per- 
sonal risk to themselves. 


—————-——————. + 


SPERRY 


CORPORATION 
30 Rockefeller Plaza, New York 20 


! 

| 

1 

1 

‘Through the following Di- | 

visions, our TR's help to | 

see that Sperry precision | 
instruments and_controls 

serve the Armed Forceson | 

land, at sea, and in the air. | 

! 

1 

J 


VICKERS INC, 
Waterbury Too! Division, 
‘VICKERS INC. 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 


No Vibration in New “Orbital Action” Port- 
able Electric Sander; Relieves Workers’ Fatigue 


A boon to workers’ nerves and health, this new “Orbital 
Motion” electric sander is actually vibrationless. A 
great saver of workers’ energy as well as man-produc- 
tion hours, the sander can be operated easily in hori- 
zontal, vertical or inverted position with one hand. 
Compared to manual sanding, this machine achieves 
superior results at least eight times faster. It performs 
equally well on wood, metal or plastics. 


Developed for war industry, this revolutionary new 
sander has done yeoman duty in this country’s manu- 
facturing plants and in allied maintenance and repair 
depots all over the world. 


Wrigley’s Spearmint Gum renders a real service to 
workers too—eases dry throat and relieves tension that 
brings on fatigue, leaving both hands free to stay on 
the job. The Army and Navy were quick to appreciate 
these benefits, that’s why they are now shipping to our 
fighting forces overseas only, our entire limited pro- 
duction of Wrigley’s Spearmint. Just as soon as we can 
supply the home front, too, industry will again enjoy 
the benefits of Wrigley’s Spearmint Gum now proving 
so important on the battle fronts. 


You can get complete information from Sterling Teal Prod. 
‘ncts Company, 155 East Obio Street, Chicago 11, Ulinais 
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‘and reduces maintenance costs. 


Dustproof transmission synchronized 
inate vibration. Oil supply 
lubricates for 100 operating hours. 
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Yiex The life of an engine depends largely 


on the care it gets. This life can be shortened by 
neglect, or greatly extended by proper attention. 

Today millions of engines are operating effi- 
ciently, long beyond their normal span... . be- 
cause they have been watched closely, checked 
frequently .. . and serviced at the first indication 


HASTINGS MANUFACTURING CO! 
Hastings Mig. qf Ca 


* It's a privilege to buy War Bonds 


of trouble. Every engine is a trust in its owner's 
hands. Take no chances . . . protect your vital 
transportation... replace worn parts before 
undue wear occurs! Consult your motor specialist 
regularly and often. 


«ove BUT OH So SENT, 


MY + HASTINGS, M 
Ltd., Toronto 


HASTINGS 
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PISTON RINGS 


TOUGH on oil-pumping + GENTLE on cyli: 


der walls 
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ATKINS 


Helping You Make the 
Most of LONG 


Winter Evenings 


on USEFUL 
wow To 00 IT” BOOK 


© Keen teeth that bite crisply into 
material...thot leave smooth edges... that 
hold an edge with remarkably little filing ... 
these are the kind that make woodworking 
@ real pleasure. Whether you use saws for 
pleasure or profit, get the advantages that 
Atkins “Silver Steel” Saws assure: fast cutting, 
clean work and long life. Keep checking 
your hardware dealer. If he doesn't have the 
exact Atkins Saw you want, it shouldn't be 
long before he again has a complete stock. 


‘£. C. ATKINS AND COMPANY 
428 S. Illinois St., Indianapolis 9, Indiana 


jlocr fll 


ty ATKINS 
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Meet the Invader 


(Continued from page 81) 


of several potent combinations of bombs, 
machine guns, and cannon. 

‘When the A-26 is “compromised"—the 
Army way of saying the enemy has cap- 
tured a new plane and is studying its vitals 
—our foe will view some surprising develop- 
ments in the field of attack bombardment. 

He will inspect, for example, the all-pur- 
pose nose, an unusual arrangement which 
permits the Invader to be fitted while yet 
on the production line with special equip- 
ment for special missions. In the nose may 
be mounted light machine guns for strafing 
or heavy cannon for blasting important 
installations, on the sea and ashore. 

A new canopy gives the pilot better vision, 
especially important during tight formation 
flying, when large numbers of Invaders op- 
erate against enemy fighters. 

The enemy will note the two full-feather- 
ing, three-blade propellers, both turning 
clockwise, made by Remington Rand and 
Nash Kelvinator under license from Ham- 
filton-Standard. He will grudgingly admire 
the R-2800 2,000-hp. engines, built by Ford 
under license from Pratt & Whitney. 

He may guess at the four-part exhaust 
stacks pointed backward through the cowls. 
‘These neat little gadgets, thanks to the in- 
genuity of Douglas engineers, act something 
like jets, and, by recovering the energy 
ordinarily wasted in the exhaust manifolds 
and forcing the gases backward, serve to 
increase the engines’ output by several hun- 
dred horsepower. 

Our enemy will find, too, that the Invader 
is considerably larger than the A-20, In 
fact, its weight actually puts the Invader in 
the class of a medium bomber such as the 
B-25 Mitchell. The enemy already is learn- 
ing that the A-26 cruises around 300 mp.h., 
and can maintain surprisingly high altitude 
even when limping home on one engine. 

Specifications for the A-26 were perfected 
by the AAF Materiel Command at Wright 
Field, Ohio, in 1940. Douglas engineers de- 
signed the plane, and on July 10, 1942, Ben- 
ny Howard, company test pilot, lifted the 
first XA-26 from the ground. Another two 
years of testing and improving followed, 
during which hundreds have been com- 
pleted and flown away to combat. 

The Invader was the first Douglas plane 
designed for mass production. It contains 
several innovations, at once novel and effec- 
tive in improving the attack bomber's per- 
formance. Chief among them are the com- 
bination of a new NACA low-drag laminar- 

(Continued on page 226) 
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INSIGNE OF ARMY ORDNANCE 


Sy Bat 
WHERE DEPENDABLE 
GPR 


IGNITION 


MEANS 


... YOULL HIND DEPENDABLE 


CHAMPION SPARK PLUGS 


‘The “Weasel,’built by Studebaker, is one 
more of those startling developments 
which have characterized American in- 
ventiveness throughout the war. Spe- 
cially designed, in cooperation with 
‘Army Ordnance engineers, as a cargo 
and personnel carrier with the ability to 
negotiate terrain and surfaces impass- 
able to other wheeled or tracked ve- 
hicles, it has already proved itself un- 
equalled at such tasks in several 

theaters of war. Here, as in so 


many of the highly specialized vehicles 
of war--tanks, trucks, jeeps, half-tracks, 
ducks and alligators—the essence of 
good performance is dependability. 
To have dependable performance, you 
must have dependable ignition. This is 
where dependable CHAMPION SPARK 
PLUGS play their vital part—why Cham- 
pions are used in the “Weasel” 
gines of every size and type in the service 
of our armed forces on land, water 
and in the air. 


is in en- 


Buy on EXTRA e ‘$100 Wer Bondi! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 
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It helped us take the beachheads in Normandy! 


‘Where but in America could you 
see a sight like this?... 


Cars by the thousands on the 
roads, , . new, sleek, powerful 
machines driven, not alone by 
bankers and millionaires . . . but 
by 30 million average Americans. 


It was the wonder of the world 
«and you made it possible. 


For you had a restless, burning 
ambition for better and still better 
things. . . you forced American 
industry to fight for your favor 
+++ by improving, expanding, 
searching for new ways to give 
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them to you and to your family. 
That is “The American Way: 


Ic inspired Chrysler engineers, 
for example, to invent improve- 
ments for your peace time cars 
that helped our fighting men take 
beachheads in all parts of the 
world, press on to Victory on 
land, sea and in the air. 


It gave us, and the rest of 
free American industry, the 
will and heart to grow big, 
strong . . . until we were 
ready to out-produce the regi- 
mented Axis nations at their 
own game of war. 


Buy War Savings Bonds and Stamps regularly. 


You were the driving power... 
you were the driver. And, because 
this is “The American Way,” you 
will start again asking us to give 
you even better cars than before, 


And you will get them! 


CHRYSLER 


DIVISION OF CHRYSLER CORPORATION 


Buy more War Bonds than ever before 
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TOMORROW'S FAMILY AIRPLANE! 
WHAT WILL IT BE? 


1g? High-wing? All-wing? 
it be metal? or plastic? or what? 
=Will it have one engine? or two? 

—How about speed? 

—Will it be even simpler to operate than a car? 
What will it cose? 


These intensely practical considerations to- 
day are guiding Taylorcraft engineers as they 
design and re-design the fundamental improve- 
ments of the light plane for war which will 
become the family airplane of the future—the 


airplane that you, your family and your friends 
will fy 

Since 1941, the only aircraft Taylorcraft has 
produced have been planes for war—"grass- 
hoppers” that fly at low altitudes, spotting troop 
movements, carrying messages, taking off from 
and landing in rough, postage-stamp fields. 
But Taylorcraft hasn't forgotten its obli 
to the American people as its past and furure 


tion 


customers, to perfect the safe, sure, low-cost 
airplane of advanced design that will fully 
measure up to tomorrow's needs. That obliga- 
tion is being met, 


WoO 


World's Largest Builders of Side-by-Side Airplanes 


TAYLORCRAFT AVIATION CORPORATION =~ 
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ALLIANCE, OHIO 
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How to mend crockery 


LTHOUGH Cascamite Plastic Adhesive is a 

wood glue, you can use it to make cold- 
water-proof repairs on thick, porous crockery. 
Here's how: 


1. Make a heavy mixture of Cas- 
camite powder and cold water. 
See directions on container. 


2. Apply glue to broken edges 
and let stand a minute or two 
until glue starts to get tacky. 


3. Press adjoining edges together 
tightly and apply pressure with 
rubber bands or clamps if possi- 
ble. Let dry 8 hours or more. 


Get these three wood-gluing advantages with 
Cascamite: 

Waterproof. Ideal for joints to be exposed to 
weather, water, or continued dampness. 
Stronger. By actual test, joints made with Casca- 
mite are as strong as the wood itself. 

Stainfree. Cascamite can be extended with ordi- 
nary household flour to make a low-cost, water- 
resistant glue that will not stain or discolor light 
‘wood or thin veneers. 

‘You can get Cascamite Plastic Adhesive—and 
Casco, the all-purpose household glue—in 10¢, 
25¢, and larger sizes at all hardware stores. 


Send for free Gluing Guide con- 
taining helpful gluing hints, also 
{ree Casco Project Booklets. Drop 
a post card today to 


CASCAMITE 


Plastic Adhesive 
350 Madison Ave., Dept.$-3, New York 17, N.Y. 
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Meet the Invader 
(Continued from page 222) 


flow airfoil section and a new Douglas-de- 
signed slotted-type wing flap, the wing itself 
being a new type of structure. 

| The wing is described as of two-spar 
cantilever construction, and is composed of 

| left-hand and right-hand panels, in which 
the engine nacelles are integral parts. Spars 
are “built up” from long, unspliced spar caps 
carrying integral end fittings. 

‘The slotted flaps, installed on the trailing 
edge of the wing, provide both high lift and 
adequate drag, enabling the Invader to 
make short take-offs and landings. ‘This 
means that the plane can operate from 
rugged, tree-fringed advance bases near the 
fighting fronts, all over the world. 

Unlike many other plane types, the semi- 
monocoque fuselage resembles a long box, 
being practically square with rounded cor- 
ners in cross section. Tunnels penetrate 
each side for carrying electric, hydraulic, 
heat and vent, and instrument lines to facili- 
tate service and repair. 

Every effort was made to provide a “field 
airplane," meaning one that mechanics on 
distant fronts can service quickly and read- 
ily. The accessible and quick-change engine 
installation is one important feature. A 
complete engine change may be made in 
about one hour, with no need to worry 
whether a starboard engine is being in- 
stalled on the port side, Mechanics can sit 
in the nacelle and work on the engine com- 
fortably. 

Sheet metal replaces welded tubing in the 
mount, too, by using a large metal spinning 
in the forward part and stainless steel in the 
after part, tied together by six identical 
forgings extending from the engine to the 
nacelle. Again, this arrangement elimi- 
nates a large volume of welding on the pro- 
duction line and gives mechanics plenty of 
room to work on the installation after en- 
tering through an access door in the firewall. 

‘Three experimental models were produced 
around the basic design. First was the 
XA-26, a light bombardment attack version; 
next was the XA-26A night fighter, which 
took wing in January, 1943; third was the 
XA-26B, mounting a large-caliber cannon 
for destroyer work. Success of these three 
led to production of the A-26B, in which 
heavy armor plate was added for the pilot. 

Now, drawing upon combat experience, a 
new and deadlier Invader is being readied. 
It is to carry the same armament, but this 
| destroyer will fly even faster, to surprise 
more of the enemy with its unexpected in- 

| trusions and quick getaways.—ANDREW R. 
| Boone. 
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DoniletaWeak Battery) 


pur)you Wi ) 


Be guided by the experts 
who choose batteries for the 
world’s toughest transporta- 
tion services. For example, 
the million-mile trans-ocean 
flying record was established 
by a Pan-American Clipper 
equipped with Auto-Lite 
batteries. 


Auto-Lites are specified, 


AUTO-LITE BATTERY CORPORATION 
TOLEDO 1. ‘ono 


Manufactunng Plants at: Wagra Ft, Aunts, Inanapls, lind, Oaboma iy, Trte 


AUTO-LITE 
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too, for service with our 
fighting forces in tanks, half- 
tracs, jeeps . . . wherever 
dependable power counts. 
Get the long life . . . the 
extra power you need. Buy 
an Auto-Lite battery—speci- 


DIO SHow 


GREAT Ral 
STARRING 


fied as orig . In 
equipment by JUNG 16 bys” 
leading automo- Every Teesdoy Night. NBC Network 


tive engineers. Featwring stars of 


AITERIES) 
Auto-Lite means Auto-Life 
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FOR MEN WHO REALLY KNOW PIPES 


Selected Briar 
s 550 


eosin OF THIS PIPE 


IS IN THE SMOKING... No need for glittering generalities or extravagant claims 
to describe the Royalton Crown .. . Men who really know: pipes will recognize in those 
SIX PATENTED FEATURES the elements that make this the only pipe of its kind—a pipe 
that stays everlastingly dry... Condensing well drains out bitter fragments and juices 
—keeping bowl and mouthpiece, free of all impurities. Advanced construction assures 


efficient, speedy cleaning. 


HENRY LEONARD & THOMAS, INC., OZONE PARK, N.Y. 
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“PARADISE” is at the CITY LIMITS 
for AERONCA Owners! 


Imagine getting to your favorite resort in just 
a few hours after leaving your home! Imagine 
arriving there cool, clean, relaxed, refreshed! 
Imagine flying your own Aeronca to your vaca- 
tion “Paradise” for less than it costs to drive 
your car! 


Make no mistake—the new, post-War 


Acronca is the plane you will want to fly and 


own! It's so easy, that almost anyone who can 
drive a car can learn in a few hours. And any- 
‘one who can afford a medium-priced car can 


own an Aeronca! 


Send for booklet showing details of the post- 
War versions of America’s Personal Plane and 
telling you what opportunities await you as an 


Acronca Dealer in your community! 


Mail this Coupon! 


AMERICA'S PERSONAL PLANE 


ERONCA 


AIRCRAFT CORPORATION 
wipocerows, 0x18 
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\ 
chokes fire 
ide woes 


Gases-under-pressure, harnessed by Walter 
Kidde & Company, are serving our fight- 


ing men in many ingenious ways. Afier 
the war they'll serve you. Look for them! 
WALTER KIDDE & COMPANY, INC, 140 CEDAR ST, NEW YORK 6, N. Y. 
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Ratt inflates 
in mid-air! 


Rolled up to save precious 
space, this rubber raft unfurls 
and quickly inflates itself in 
mid-air when dropped by 
patrol plane to rescue flyer 
downed at sea. Fast-acting 
buoyancy comes from carbon 
dioxide gas shot from small 
Kidde cylinder attached to 
raft. 
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Grumman Hellcats—U. S. Navy Spearhead 


AIRCRAFT ENGINEERING CORPORATION, Bethpage, L.I., N. Y. 


To keep the home fires burning—and factory 
wheels turning — and war goods moving by train 
and ship —tens of thousands of motor trucks are 
busy day and night, hauling vital coal. AC Spark 
Plugs, chosen for utmost reliability, play a: 

portant part in this work, keeping truck power 
costs down. A convincing majority of 
jasoline and lengthen spark 
cleaned and adjusted 
save money for yourself 
for the fighting forces, have 
gularly, and replace worn 


im- 


plug life by having 


every 3000 mi 
and vital mater! 


your plugs clean 
ug! ly with new AC's. 


BuY WAR 


BONDS 
VICTORY QUICKER 


AND BRING 
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America’s Diamond Field 


‘Continued from page 72 
monds can be traced back to a source in 
Canada as fabulously rich as the Kimberley 
fields in South Africa. 

Diamonds originate in rock of the perido- 
tite class, a hardened mass of molten matter 
pressed into the carrot-shaped vents or pipes 
of long-extinct volcanoes. The mother lodes 
of the African diamonds are in such tubes in 
the earth's surface. As time passed, those 
volcanic cones eroded and their contents 
mingled with other soils. Streams fanning 
out from the sites of the cones strewed some 
of the diamonds along their beds. The dia- 
monds were traced upstream to their places 
of origin by the early prospectors in Africa. 

The hope of finding great diamond fields 
in Canada is based on the discovery of dia- 
monds in the glacial debris brought south- 
ward 20,000 years ago by a mountain of ice. 
This huge continental glacier originated on 
the plateau east of James Bay, the southern 
arm of Hudson Bay, and crawled south into 
what is now New York, Ohio, Indiana, Ii- 
nois, Michigan, and Wisconsin, 

As the glacier moved, it scooped up soil 
and rocks and froze them into its body. This 
hard material scoured and scratched the 
underlying rocks, leaving a record of the 
glacier’s course comparable to the furrow 
left by a plow. 

Points where the glacier paused are 
marked by sandhills and depressions known 
as “kettle moraines.” Such hummocky land 
was built up by the action of the waters of 
the melting ice. Diamonds have been found 
in the deposits of glacial debris at such 
places, suggesting that at some point the 
glacier crossed diamond-bearing rock. 

If, among 10,000 haystacks, a few needles 
were found by mere chance, it would be 
logical to suspect that there was a needle 
factory somewhere near by. Geologists have 
reasoned similarly regarding diamonds. 
‘They believe that some of the diamonds 
found in the United States came from 
somewhere in the far north, probably the 
Canadian wilderness below Hudson Bay. 

Very little of the tremendous amount of 
material that was brought south by the 
glacier has been searched for diamonds. 
Some may still be hidden deep in the debris. 
Others may be exposed, but not noticed, for 
a diamond in the rough is not as brilliant 
as the stones you see in jewelers’ windows. 

Tracing glacier-borne diamonds to their 
point of origin will not be easy. Yet there 
are clues that, if followed with perseverance 
and patience, might lead to one of nature's 
great treasure chests. 
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Gage, 


Ks Qaony Katghing, 


It’snot much larger than ahand,You Today this Lear Actuator and the 
tiny, powerful electric motor that 


can see that. But this little machine 

has a big responsibility and packs a runs it are fighting gadgets. But in 

lot more than a fistful of wallop. _the days ahead there should be many 
important applications for such 


Its job is moving flaps and shutters 
on America’s fighting planes. It has “"'°™* 

to be powerful. It has to be light. Sowe tell you about them now. Then 

It has to be compact and super- you will know that such things are 

dependable. available as well as the kind of en- 

gineering thinking and production 

technique that made them possible. 


Making it was 2 big order. The way 
pan, st On i 
min 


Lear did it was through sheer en- 
aasalaees RANCHES AT 
sw tt tn sop Enero 


gineering ingenuity n 
unheard-of precision in production. 


Formerly Lear Avia, Inc. 
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For You-The World's Clearest 
Most Beautiful Radio Tone in Your 


OMING NEW ZENIT 
RADIONIC f/f RAD 


Zenith’s Specialization in 


“RADIONICS EXCLUSIVELY” 


will bring you Genuine FM at its finest in 
radios and radio-phonographs! 


NUINE ZENITH Radionic FM is an utterly dif- 
ferent kind of radio, It will bring into your 
home atone unlike anything you've ever heard before. 


Ir will gpen up to your ears an entirely new range 
of richness, and fullness, and color... entirely free 
from static noise at all times... so thrillingly real 
that you'll swear the performers in the studio or on 
records are right in the room with you 


FM's development is an important part of 
RADIONICS, the vast new science in which many dis- 
coveries are so sensational they cannot yet be dis- 
closed to the public. 

Zenith, world’s leading specialists in “RADIONICS 
EXCLUSIVELY,” will bring you genwine FM, not an 
imitation. And it will be Zenith Radionic FM, born 
of the world’s longest. broadest, most intensive ex- 

rience in the field of HIGH FREQUENCY! 

You see, Zenith pioneered this field. It was Zenith 
that years ago introduced short wave communica- 
tion into the U. S. Navy, and has been developing 
Short Wave FM and Television since their very birth! 


Keep Your bye on 


eo 


ysrnces RADIO 


Among the world’s first and finest FM sta- 
tions, for example, is the transmiver created and 
‘operated by Zenith in Chicago. And Zenith has 
never scattered its energies over unrelated fields 
such as refrigerators, washing machines, cooking 
ranges, vacuum Cleaners. They have specialists of 
their own. Zenith concentrates its leadership in en- 
gineering and precision manufacture on “RADIONICS 
AND ONLY RADIONICS!" 


This is the big reason why you will enjoy the 
world’s clearest, most beautiful radio tone in the 
coming new Zenith Radionic FM Radios and Radio- 
Phonographs... the reason they will combine ad- 
vanced engineering and precision quality at low 
cost, as never combined before! 
‘The day radios are again available for your home, 
it will pay you co be smart—to put your money on a 
inner. Keep your eye on Zenith for genuine FM at its 
finest —and see Zenith first! 
Available now for America’s hard-of-hearing—the 


famous new Zenith Radionic Hearing Aid. Only $40 
complere, at authorized Zenith Hearing Aid dispensers, 


a for the Best in Radio! 


RADIONIC PRODUCTS EXCLUSIVELY- 
WORLD'S LEADING MANUFACTURER 


RADIO - FM - TELEVISION - RADAR - SHORT WAVE - RADIO-PHONOGRAPHS - HEARING AIDS 
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EXCITING AS THE RACE IN 


HERE was an expectant hush. 

‘Then, out of the darkness of 
this June night in 1908, flashed a 
seene of breath-taking action. 

A “spectacular” sign had been 
erected on the old Wonderland 
Building, to give Detroit its first 
glimpse of the Model “‘T” Ford. 

“Watch the Fords go by!” the 
message read. And in the light 
and color of 2000 twinkling elec- 
trie bulbs, a Ford touring car ap- 
peared to race along the Grosse 
Pointe shoreline. The wheels 
turned, scuffing up clouds of dust. 
‘The scenery shifted constantly. 
The veils of the women passen- 
gers streamed in the breeze. The 
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crowd in the square began to 
cheer. “It’s exciting as the race 
in ‘Ben Hur’,” said an onlooker. 
‘The newspapers thought so, too. 

“Hour after hour,” wrote one 
reporter, “the auto hurried, de- 
fied speed and natural laws alike, 
every instant seemingly on the 
verge of tipping irito space down 
in the street below.” 

From that far-off day to this, 
people have continued to “watch 
the Fords go by”. They have 
watched the total mount to 1 
million in 1915—to 15 million in 
1927—and on up to 30 million. 

‘They have seen these Ford cars 
and trucks shrink distances and 
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help increase the productivity of 
the nation. They have seen them 
wipe out the traditional barriers 
between city and country, be- 
tween mountain and plain, and help 
spread the advantages of Ameri- 
can culture and opportunity. 
One day, there will benew Ford, 
Mercury and Lincoln cars. Like 
their predecessors, they will bene- 
fit by the energetic skills and re- 
sourceful engineering which are a 
Ford trade-mark, They will be 
exceptionally comfortable cars, 
reliable and economical . .. priced 
within reach of the greatest num- 
ber. Their styling will be so ad- 
vanced that it will be a perfect 
‘match for their quality leadership. 


FORD MOTOR COMPANY 


TO FIGHT THERE AND BACK 


In this war pilots often fight far over enemy territory, 
hundreds of miles from their base. So fighter planes need 
range as well as sting, In such sorties the Allison 
engine has proved its mettle. Its economy adds 
miles to every tankful. Its dependability keeps 
it in the fight, helps get both plane and pilot 
back from hazardous encounters. 
Its smoothness and response 
lessen pilot fatigue. + 
Qualities like these will 
continue in importance 
after the war’send.They will 
contribute to the comfort 
and safety of your 
flights in the d: 


of great air tra 


port tocome. 


POWERED BY ALLISON 
Ps 
P39 
P4go- 
436 


More then 60, 
‘have been built for the 
af the U.S. Army dir Forces 


LIQUID-COOLED AIRCRAFT ENGINES 


y, 7 d Le 7 
a te Ge KEEP AMERICA STRONG 
\Indianepoti, nda __ BUY MORE WAR BONDS 


GENERAL MOTORS SYMPHONY OF THE Am —NBC Network 
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Screwball ideas On battery care 


Pinkerton Snord isreally 
in a jam, now. Thought 
he could save his bat- 
tery by driving with his 
parking lights. Now see 
what's happened! It's 
no use, Pinkerton. 
There's only one sen- 
sible way to save your 
battery. 


---the wise way is 


PERIODIC RECHARGES! 


Lots of batteries grow weak and feeble when 
rationed gasoline cuts driving down. Yet you 
needn't get caught with a battery gone “dead.” 
Drive in to your Exide Dealer occasionally for 
a FREE CHECK UP! When 
necessary, he'll advise recharg- 
ing to keep your battery strong. 


PERIODIC RECHARGES cost 
little, but they postpone the day 
when you'll need a new battery. 
When that day comes, get a 
dependable, long-lasting Exide. 
‘THE ELECTRIC STORAGE BATTERY CO. 


Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
DECEMBER, 1945 Buy War Savings Bonds and Stamps regularly. 237 


* The dapple grays have disappeared from 
Main Street. More efficient, motorized equip- 
ment has taken over the job of fighting fires. 

Tapered roller bearings have been im- 
proved, too—made more efficient by Tyson’s 


“All-Rolls” design. Tyson’s extra load- 


eos: TYSON BEARING CORPORATION, 
OF 


carrying rollers mean added capacity — 
longer bearing life — maximum rigidity. 

In transportation, industry, agriculture 
—wherever the going is tough—Tyson’s un- 
usual performance is a matter of record. 


The big name in bearings today is... TYSON! 


MASSILLON, OHIO 


g son Wil 


TODAYS 


* BUY MORE 
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HEAVY-DUTY BEARING 


WAR BONDS x 
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Avoid a winter of 


Savery Shaves 


KEEP YOUR HOME WARMER WITH 
BALSAM-WOOL ATTIC INSULATION! 


Bathroom chilly in the morning? Dining 
room frigid? You'll have more warmth in 
every room—and you'll save up to 20% in 

fuel—by applying Balsam-Wool Attic Insulax 

ion right now! 


Balsam-Wool, you see, stops heat leakage—con- 
serves your comfort. And it keeps on doing that 
worthwhile job year after year because it is made 
to last—designed to be windproof, moistureproof, 
fire resistant and highly efficient. Easy to appl 
laid just like a rug in your attic. Because it gives 
proved protection, Balsam-Wool is sold under a 
Money-Back guarantee of complete satisfaction. 

You can do this job right now and have a 
warmer, more comfortable house, plus lower fuel 
bills for the rest of the winter and all the winters to 
come. Sce your lumber dealer or mail coupon. 


Celrame Wool 


SEALED INSULATION 
Bolsom-Wool...Products of Weyerhoeuser...Nu-Wood 


30D CONVERSION COMPANY 
j Boye at et Antal an Be 
Bt'Baal tf Mtinneota ! 
ta kn mo shut Baas 

ae Ata mula 


‘To asset usin} 
lon, please chee! 
|W renter (architect (contractor () 
| student postwar planer 
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SHARPEN | onLy 
YOUR {$1.98 _ 
DRILLS 


with the 


E-Z 


DRILL 
SHARPENER 


WILL SHARPEN ALL ROUND SHANK 
DRILLS FROM THE SHORTEST TO 
11” LONG—*/,,” to 1*/,." DIAMETER 


ily built, 
ds in use 

farm, 
Z is 
Already set for 59° drill angle, no 
‘of drills, Gives. faster 
drilling. perfect hole centers and clearance. Guaran- 

to do the work, SAVE MONEY WITH E-z. Comes 
complete with instructions, ready to sharpen your 
ull drills as good as new; low price of $1.08 because 
of our volume business on this wanted precision tool 
Send check or money order for $1.98, WE PAY POST- 
AGE AND SHIP IMMEDIATELY. ORDER NOW! 


FRED F. TEN EYCK 


Dept. $2, 758 S. Irolo St. Los An; 


ision fixture is real shop size, stu 
to bench or grinder frame, Thor 
and repair shops, garages, factor 


operate, 


Pa phi “on 


140 PIECE ARBOR SET $3.95 


Hard To Get Items 


ntere ie tn erty recetved, Send check oF mane? order. 
GENERAL AIRE CO. eiisscione'2s, 
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motorcy 
climb 


Dept. PS, Milwaukee 1, Wisconsin 


Please send at once free copy 


Name. 
Address. 
City. State, 


DECEMBER, 1944 Buy War Savings Bonds and Stamps regulerly. 241 


OF THE WORLD’S FIRST CANDID CAMERA 
specially designed for today‘s color films 


THE UNIVERSAL MERCURY 


“TTAKES the guesswork out of 
I color photography — this 
new MERCURY 11, with inter- 
changeable high-speed and tele- 
photo lenses. Color shots are 
better —they’re sharp and 
color-true in every part of the 
picture. MERCURY It will be one 
of the fastest candid cameras 


COLOR FILMS ARE ONLY THE BEGIN} 


ever produced. It will use any 
make of 35mm. film — 
or black-and-white — at only a 
fraction of the usual cost. Look 
for the MERCURY name, too, on 
a full line of other fine cameras, 
accessories and equipment 
—available as soon as war 


lor 


production permits. 


HOME MOVIE FANS! 
Soon you will be able to buy 
the famous 8mm. Cinémaster 
Movie Camera and Projector. 


WATCH FoR 
Preview Announcements of 


complete line of Cinémaster 
Home Movie Equipment, 


+ New Universal Cameras 


are specially designed for surer, better, easier results with the new type films. 


100 
i 


\ 


nit! 
agit 


Manufacturers of M 
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NEW YORK + CHICAGO + 
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Photographic Equip: 
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like a ball... 


The Steel Ball, precision-ground and lapped to within five one- 
hundred thousandths of an inch of perfection in diameter, is the 
heart of the New Departure Ball Bearing, 


The New Departure Ball Bearing is the heart of much that 
moves or rolls—in peace, as well as in war, 


It can be well said that our way of life depends on the ball bearing 
—for most every mechanical device known to man, somewhere, 
somehow, has ball bearings in its family tree. 


New Departure’s experience, resources for research, imagination 
and advanced techniques have produced a truly fine ball bearing. 


So... when next you buy or build some mechanical device, 
ask: Has it New Departure Ball Bearings?” 


_ nothing rolls like a ball * 
NEW DEPARTURE | 499 
oN BALL BEARINGS weiner 


Tnthe Servce 


NEW DEPARTURE + DIVISION OF GENERAL MOTORS + BRISTOL, CONNECTICUT 
Soles Branches: DETROIT, G.M. Bldg., Trinity 2-4700 
CHICAGO, 230 N. Michigan Ave., Stote 5454 » LOS ANGELES, 5035 Gifford Ave., Kimboll 7161 
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In PEACE as in WAR 


OUR BUSINESS IS SAVING LIVES! 


a 
Adrift at sea or sailing the lake .. . in stinking jungle or 
pine-scented woods . . . in Arctic wastes or beneath stars 
on a stream... life is still a life and just as precious. 


-Pat-Co life-vests— 
Tae enen baller could 
not sink—have been in Panny: \ 

cause lives ad to be saved, Ta-pat-co turned every ability and 
facility it possessed to war production. When the sea threatened, 
Ta-pat-co was there... ready. When the Arctic's icy cold swept 
down, Ta-pat-co was there... ready. When the stinking jungle 
sought to spread its pestilence, Ta-pat-co was there . . . ready. For 
Ta-pat-co's business is to be there... ready... where there are 
lives to be saved, 

Soon, as war's debris is cleared away, Ta-pat-co will again be 
able to go where you be ready again to help meet your 
emergency when it comes... be ready to provide again safety and 

for your outdoor activity. 


Before tong, StayrA> 
Pre wi egaio make 
Fimmiag and bowing 
Te tor Jonnoy and 
ate 
safe seep went 
Same wish this spe 
satiy designed bam- 
sate: To be yours 
wits peace 


OUTDOORS WITH TA-PAT-CO 
book is as entertaining to you 
aswers a8 ic is helpful to those 


snd don'ts. New postwar edition 
how ready for the press—better put your name 
fo now for 4 Grst copy. Na charge. 


~ 


: Oat in el Sal es 
TODAY Johnson Sea-Horse outboard TOMORRO Ponneen cee 


Horses will serve 
motors are made only for the armed services mankind in rehabilitating tired minds and bod- 
and essential needs. This photo shows the Sea- ies. They will bring fun and peace and happi- 
Horse at war in the European theatre. ness to thousands of war-weary. 


ALWAYS 8: we: 2: peace, the Se 


Horse is notable for its 
DEPENDability—the result of millions of man- 
hours of experience in the manufacture of out- 
board motors. There is no substitute for experien 
DEALERSHIPS: If you are interested in selling AND 
SERVICING outboard motors after the war, write us—n0 


matter what your location may be. 
JOHNSON MOTORS, WAUKEGAN, ILLINOIS 


bo Your bury. we Buy WAR BONDS 
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SEA-HORSE 
for DEPENDability 


i 


é 


hanging weathers 
Safely ont of way, 


"Today most Texcel Tape thar’ made 

Is being used for war. 

Buy Bonds and Stamps ‘il Victory 
it to your store, Made by 

Industrial Tape Corporation 


Texcel Tape ow 


CELLOPHANE TAPE —STICKS WITH A TOUCH 
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Deadly fiamethrowers are blazing the road to 
Victory! Each of these efficient weapons depends 
upon dry batteries to spark the flame for instant 
action. The batteries you do without mean more 
jower for frontline fighting men. Use your 
available batteries sparingly... keep them cool 
and dry... rest them as often as possible. For 
Free Battery Hints—Write Dept. E-4, Burgess 
Battery Company, Freeport, Illinois. 


At least one extra for the SIXTH! 


“== BURGESS 
=e BATTERIES 


Bul 5 | 
nets IN THE NATION'S SERVICE 


suren samme | 


UNI-CEL 
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Here’s already-colored wax 
in HARD-TO-GET COLORS 


© If you've got @ nick or mor to cover 
in a toble top ...or want to bring back 


of cherry, maple, or 
or finish @ repaire 
colder wood... here's on assortment of 
colored waxes all ready to use. 

Shinola Wax Shoe Polish in Neutral, 
Brown, Ox-blood, and Black, applied 
ond finished like any other wax, is also 
leather and linoleum, 
Shinola helps keep 
shoes new-looking longer. 


SHINOLA 


Wortime ploces heavy demands voon 


30 if your deol 


MIXING 


IN yp! 
o WY) neaTInG 
with FRANKLIN 


Liquid Hide 


GLUE 
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SENSATIONAL WAR BARGAINS 
in LENSES « PRISMS 


OUR ITEMS MAKE EXCELLENT CHRISTMAS GIFTS— 
All Neatly Packed and Marked 


YOU CAN EASILY MAKE 
Telescopes Magnifiers Photographic Gadgets 


and HUNDREDS OF EXPERIMENTS with these Low Cost LENSES 
All Lenses New, Finely Ground and Polished, Edges Very Slightly Chipped—A Salvage Bargain! 


TANK PRISMS 


making possible thei 

They ere, 98-43-45 degree) prism 
‘cma, 2" wide, finely” ground an 

Wea en an teaoe bh if mek: 


SPECIALS IN LENS SETS fet nn I llmeall ae 
the unique, Xmas Olt, popoler with Servicemen! ——sormatty, there Prisms would retell from about 
10 Page Project and Tea Booklet with ait sets 49 $Sgeacke "et alt Si abi 94 


jcribes successful. developments—points the 
way to new experiments. 

Set No. 301-N “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making your own powerful tele- PLAIN TANK PRISM— 
scopes, low Power Microscope, strong magnifiers, Price $2.00 each id. This one is excellent for 
drawing ‘projector. photo cells. telephoto, lens. projecting all the cofors of the speetrum—a beauti- 
dummy focusing ‘camera, ‘Kodachrome viewer. ful sight. 


Stock SILVERED TANK 


paid. 


Stereoacopic viewer, ground lass and enlarging FOUR TANK PRISMS—Speci 

focusing ‘aids. For experimental optics. portraits 2 MS—Special—$7.00 Postpald 
Lies acd amall pets, copying, ultra close-up - - -- This is the most sensational bargain we have 

‘Shots, and many, many other uses, ‘ever been able to offer. 

Sat, No. 305-N “The Gadgeteer's Delight” 35 Lenses for we. 00R AVIS 7 POWs SinOCiKARS 


$5.00 Postpaid. Contains all the lenses in the above 
fet plus twenty more expensive lenses increasing 


KELLNER EYE-PIECE LENSES «you can use 
Your fleld of experiment and kadget making. in Telescopes, Binoculars, Microscopes, etc. "Con: 
Sur lenses are neatly packed and marked sist of achromatic eye-lena and a field tens,” Focal 


7 length 27.5 mms. Comes uncemented with FREE, 
Set No. 310:N “The Experimenter’s Dream” 60 tenses [CnEtN 27-5 mms. Cou 


‘and New Complete 70 Page Becklet—$10.00 Postpaid. St). 5) ai 
Containe aif the lenses "in the above sets plus 25° Stock Ne sooi-N. 


Stock N 75, Pestoala 
other 4 this a sensational bu: ‘ock No. 6061 ig 1.25 Postpeld 
centre shat Zoeken chic sen eal enable $e COMPLETE SET OF LENSES AS ABOVE AND 
Aue? countless experiments and bulld-a wide va. THE PRISMS TO MAKE A MONOCULAR (TELE- 
riety of optical equipment. SCOPE) 
New 70-Page Illustrated Idea Book ... . $1.00 Postpaig. Stock No. 5i00-N—Monocular Set.....$5.00 Postpaid 
"Flin with Chipped Edge Lenses” describes a wide ASTRONOMICAL TELESCOPE MIRROR—6" di- 
variety 3 for our lenses and contains much ameter, aluminized, concave for making powerful, 
Information apecially designed for the homemade  Golor-corrected Telescope. Perfect in every respe 
construction of optical items. Stock Sour Poy fe ater) 
MAKE YOUR OWN RIFLESCOPE PORRO ABBE PRISMS Stock No. 3O0-N .. . 25¢ each 
Complete set 6 matched Achromatic Lenses, orig- Pestpold. Size 9 mm. by 17 mm... another war 
{nally produced for U.S. Navy gunscopes—@%g bargain. Normal prices would be 10 to 20 times 
Power. Order No. 2000-N . . . $11.00 Postpaid. the above quotation, 


Satisfaction Guaranteed 


EDMUND SALVAGE COMPANY 


27 W. Clinton Ave., Dept. 10, P. 0. Audubon, N. J. 
DECEMBER, 1944 Buy Wer Savings Bonds and Stamps regularly. ms 


GREENLEE Handy Calculator. A fost, eary 

cram-full of valuable doto! Helps you convert lineor to 
board foet...find 1d, body ond thread of 
standard screws. specifications. You can 


ing of various woods—find slope per foot in 
Tool sharpening tips and on accurate pro- 
tractor, too! Heavy varnished cordboord, 6 inches 
across, soil-proof, it fits neatly in your tool kit. Don't 
miss this special wartime offer by the mokers of famous 
GREENLEE tools! 


Ws Fie Rial wot Pranic! 


GREENLEE 


CLIP COUPON NOW 


GREENLEE TOOL COMPANY, 2132 COLUMBIA AVENUE 
ROCKFORD + ILLINOIS 


1 Enclosed is 10¢. Send your “Handy Celeulator"* 
by return mail. 
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For This Handy 


TUBE-BASE 
CALCULATOR_ 


SPECIAL 
or 
ACQUAINTED 

OFFER 


Here's, just the calculator every radio man has 
een igoking for. Easy’ to ‘use. it tells, You “auickly 
tube characteristics “that enable you to substi 
Available tubes for those hard to get. Send Tor You 
today. Address Dept, 8-10. Postpaid, only 2c, 


FREE! Giant Radio Reference Maj 
Here's a gift from Wholesale Radio. Laborator 
that you'll want, Size Sty by 432. t. Map has 
‘tation ligt, amateur’ zonés, ‘hetworks, world 
fer vete. Yours, free. Send’'190 to help with 
thd ‘packing. Dept. 8 
HARD-TO-GET RADIO PARTS 
You'll be surprised at the many hard-to-get parts 
we've been able to obtain for you radio mene Theyre 
Yours as long as they last, Sena today for Our latent 
liver; it's full of ‘merchandise you've been trying to 
Ret. Stocks won't Inst long, so send today. 


HALLICRAFTERS 
fears we haye been one of the country’s 
ibutors of Hallicrafter equipment. We | 

mediate delivery | 


For many 
largest 


WHOLESALE 
RADIO LABORATORIES 


BETWEEN YOU 
and the COLD 


New pliable plastic stops 
heat leaks—saves fuel. 
Weatherstrips windows, 
doors, baseboards, case- 
ments. Keeps out dust 
and dirt. Plugs cracks 
around drainboards, 
bathtubs, etc. 
Use inside or outside. Can be painted. 
EASY TO APPLY 
Unrolls like ribbon. Just press into place and it 
‘stays put. Does not crack, chip or shrink. A roll 
covers about 80 feet, enough for 5 windows. 
AtyourDealer’s . . . - 
Higher West of Rockies and Canada 
Circular Free 
J. W. MORTELL CO. 
534 Burch St. Kankakee, Ill. 


POPULAR SCIENCE 


$1.25 | 


Now... 


Aerodynamic Braking by saison 


significant development. The propeller, 
R EVER SE TH R U ST Jong the source of forward thrust in aircraft, 
now provides thrust in reverse to reduce 


the landing roll of the airplane smoothly and 


-e of light a new and 


surely, regardless of ground friction. 
Aerodynamic braking, like many other features, 


is inherent in the versotile Curtiss design. 


ELECTRIC 
PROPELLERS 


Curliss-Hright Corporation, Propeller Division 
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NOW AVAILABLE | 
WITHOUT LIMITATIONS | 


NUT DRIVERS THAT 
ARE Truly DIFFERENT 


AMAZING LIQUID 
PLASTIC PAINT ( 


= WN e 
ONE COAT COVERS 
No priorities or other limitations on this remarkable 
Iiquld plastic paint. You can now order all you want 


PLASTI-COTE AAA is one of the major marvels of 
modem chemistry—a true resin-based liquid plastic that 


Lockable Metal Holder 


lets you give your home, EXTERIOR or INTERIO) 


or fumes. PLASTI-COTE AAA is amazingly tough, 
tensclous, and reallent. You can apply it yourself It 
leaves no brush maris. Being a tre plastic, H cannot E PARK METALWARE CO., INC. 
We thinned with water CELIT Orchard Park, New York 


ONE COAT COVERS. Yes, just 
‘one coat of PLASTI-COTE AAA 


@ SEAL OUT DRAFTS 


@ SAVE FUEL 
MONEY BACK GUARANTEE @ BE COMFORTABLE 
Use 25% of this resin-based lia with 


uid plastic paint. If you are not 
sd with its remarkable 
sults, etum remainder and 


KALK-KORD 


THE NON-HARDENING 
CAULKING AND SEALING 
| COMPOUND 


G 
and 3's f ‘A 
feet. Specity INTERIOR, © 
joss, oF flat 


TERIOR, gloss, sem 

‘Make Your Floors Gleam and Sparkle 
Banish Waxing, Polithing, with 
PLASTI-COTE FLOOR FINISH 


just pres in place with fingers. 
Comes packed in convenient @ Caulking window 
bes Will mot stain | ane door frames 
paint or any surface. Does not @ Sealing aroun. 

harden, crack, chip, or shrink. Rnenbsiane 
Waterproof and w 
temperature changes. 


Give Your Car @ Gleaming Plostic 
Finish—Repaint with 
PLASTI-COTE CAR ENAMEL 


‘One coat covers the old finish, gives factory-like lustre, 
durable new beauty. PLASTI-COTE is a real plastic— 
covers better, wears longer, resists sun, alcohol. road 
tar, oil, salt air, snow, sleet, rain. Quart does average 
car. Apply it yourself. $2.95 quart. 


DEALER INQUIRIES INVITED 


CELLO-NU PRODUCTS 


333 N. Michigan Ave. Chicago 1, III. 


seboards 


lye, Apply it yourself, 12 colors and clear. $8.60 per gal. | 
| 


Product of 


PRESSTITE ENGINEERING COMPANY 
3976 CHOUTEAU AVE. « ST. LOUIS 10, MO. 
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(HELLO BOYS S hota 


The NEW ERECTOR JUNIOR these smooth toys from the 
= GILBERT HALL OF SCIENCE 


“Each one is crammed 
with fun and action!“ 


AGS 


PRESIDENT, The A. C. Gilbert Company 


ap to build thrilling 
action models with Erector 
Junior... bi 


War productions 


atin 


tional airplane ride— many 
others. Punched strips, 
wheels, axles and other excit: 
ing parts are made of wood 
—like famous mosquito 
bomber. Parts fasten together 
with big, easy-to-grip pin- 
pegs. You don’t need a screw 
driver. 


See nature's secret colors with o 


BERT POLARIZING MICROSCOPE 


‘Pree THIS BIG BOOK OF THRILLING RAILROAD TALES 
{0 the first 100,000 boys who pledge themselves to buy 0 25¢ Wor Stomp 


Boys, the Roar of the Rails brings you the true 
tale of the boy who snatched another boy from 
death on a railroad bridge—the inside story of the 

fastest train run—and dorens of other 


You open the 
door to a new 
wonderland of 
Nature's hidden 
colors with a 


| ig railroad stories and pictures. Just 
| sign War Stamp pledge below and mail today. 4 


Gilbert Polariz- 

ing Micromope Tiportant: Hold on to your War Stamp. Do ncé 

Objects appear send it with coupon. 

150 times larger. The A. C. Gilbert Co. 

Sugar crystals, 26 Erector Square, New Haven, Conn, 9 
inseets,andother wW. Please rush me Roar of the Rails free. I pledge my word of 


specimens blaze 
forth in startling colors never 
seen with the naked eye or 
ordinary microscopes. 


honor that I will buy a 25¢ War Stamp in December, 1944. 
Name Ee 
Street 


| City. 


ay cosseee State, 
(This offer good only to boy: 
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REPLACE “‘SLOW-DOWNERS” 
with Snapons 


On any operation an inefficient or poorly 
adapted tool isatime killing “slow-downer" 
—c wasteful drag on the speed and skill 
of even the best mechanic. Snap-on tools 
help speed up the toughest jobs in pro- 
duction, assembly and maintenance . . . 
in hundreds of foremost plants they are 
“standard equipment", the choice of better 
mechanics throughout industry. Snap-on 
direct-to-user tool service is available 
through 38 factory branches located in 
key production centers throughout the 
§ United States and Canada, 


SNAP-ON TOOLS CORPORATION 
8060-1 28th Avenue, Kenosha, Wisconsin 


60" Assorted CIRCULAR SAW BLADES $485 
aod THO MANDRELS ff foo Woudre 


Manganese, .53; Nickel, Nil; Chromium, .03; Vanadium, .005; 
Molybdenum, .04). ted blades sizes 


Sivel’ Porcel Post 


SURPLUS TRADING co. 
& MURRAY ST. Derr. € 
NEW YORK 7, N.Y. 


pRorits Great Demand for Welded epee 


LMR Todsr. more equipment is in need of repait 


than ever belore, Now is the tune to start Your 
job welding sh: ‘o build a reputation for 
makin pairs at lowest possible 


costs dcuslongers and big 
rolits. Hobart " Simplified” Are Welding will 
> this for you. wo send or information day! 


HOBART _ “One of the World's Largest Bvileers of Arc Welders.” 


SPEED NU 


SPEEDS UP AND IMPROVE 
ASSEMBLY OF STOVES 
RADIOS AND MOTOR VEHICLE 


Heavy duty “U" nuts fasten outo 
muffler brocket fo frame, One op: 


“U" type SPEED NUTS are easily and quickly IMPROVE the finished product! Available in 
applied —just snapped by hand into screw- many shapes and sizes, “U" type SPEED NUTS 
receiving position—no welding, riveting or fit a wide range of thicknesses—metal plastic 
clinching necessary. No wonder “U" nuts SPEED —_or glass. 


UP product assembly! Send us your design details and we'll show you 
“U" type SPEED NUTS hold tight—their how SPEED NUTS con cut as- 
| arched prongs absorbing vibration to prevent sembly time and cost and a 


| loosening. Yet, their resiliency prevents damage improve the quality of your 


2 
z 
to the parts they hold. No wonder “U" nuts product too. Write today! xg 
| TINNERMAN PRODUCTS INC. q 


2022 FULTON ROAD, CLEVELAND 13, OHIO 


In Conode: Wellace Barnes Co, Memiiton, ntri, Ie Eglnd: Simmonds Aerocessvies Lid, Londen. 
e + 
| CPZ 
PATENTED “Trademark Reg. U.S. Patent OFF 


STEST THING FASTENING S 


A YANKEE DOODLE dandy 


Making as famous a name for itself 
as its predecessor—the Yankee 
Doodle! Sleek, rugged—thrilling, 
easy to fly. Performance to meet the 
most exacting demands of critically 
enthusiastic glider pilots... Actu- 
ally, it's tomorrow's glider, flying to- 
day. Ready for you when “civies” 
are the rule, not the exception... 
For WINGS OF THE FUTURE 
look to Laister-Kauffmann. 


‘Over all span: 50° 
Over al lengeh: 2114’ 
‘Over all height: 4° 7447 
‘Weigh empo: 473 Ib 


Wing loading: 5.27 Ibs. per sq. ft. 
Maximum gliding ratio: 23 00 1 
‘Aspect ratio: 15.06 
Minimum sinking speed: 3.2’ per second 


= | aister-Kauffmann 


Gircuagt. Corporation. 


LOUIS (17) MISSOURI 


Buy War Savings Bonds and Stamps regule: 


FREE! vatest, most 
COMPLETE RADIO 
PARTS CATALOG 


EVERYTHING in RADIO and 
ELECTRONICS for War Train- 
ing, Maintenance or Repair 


New R-F Resonance and 
Coil Winding CALCULATOR 
Easy to use! For fast ac- 
‘curate determination of 
resonance factors and coll 
winding No. 37-955. 

Postpaid, only 286. 


}ADIO'S FINEST BOOK VALUES 


“oe ALLIED RADIO 


ELECTRICITY FOR ANY JOB 


neha hte did 


QUICK HOME 
REPAIRS 


DU PONT 
buco CEMENT 
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INDIAN 
TRAIL BLAZERS 


AYORED OF PLEASURE... is in store for the hap 
‘rider of Tomorrow's Indian, There will be 
health and adventure, too, when victory is won. 


Plan co get out in the open . . . on your future and 
perfect Indian, Indian has always... and will con- 
tinue to be . . . the finest mocorcycle made. For 
more than 43 years Indian has been the favorite of 
sports-lovers and safety officials alike. It takes you 
anywhere safely, in complete comfort . . . with 
power and speed co spare. 


Indian's superior construction, its up-to-the-min- 
ute improvements, and Indian's advanced engi- 


MOTORCYCLES 


Buy Wer Savings Bonds and Stomps regularly. 
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neering principles are recognized throughout the 
world. Its brilliant, unexcelled battle-ground per- 
formances have won the praises and preference of 
thousands .. . on every fighting front. 

Let us tell you... in words and pictures 
some of the wonderful days that are not 
when Indian’s new postwar champion will make 
motorcycling an even greater and more econom- 
ical travel pleasure. Mail coupon below today! 


BUY WAR BONDS NOW 
TO BUY AN INDIAN LATER 


Indion Motocycle Company 
Spr 


my name down to receive any new Indian 


| Gag Name.scsssseee 
Gin + States ssosee 
255 


»MARXMAN> 


‘FOR MEN OF 4C7/0#W 


MARXMAN PIPES ease 
the tension...the strain 
of battle, the breakneck 
poce in the office and 
factory. Men of action 
everywhere depend on 
MARXMAN PIPES fo re~ 
lax...tolighten the lood! 


Enjoy the smoothness, the mellowness, 
the cool and satisfying sweetness of a 
MARXMAN,. Every pipe is bench-made by 
expert craftsmen from thoroughly aged, 
selected briars. There's a MARXMAN PIPE 
for every taste—all the popular styles and 
also many exclusive shapes. Look for 
*MARXMAN-> on the next pipe you buy. 


MOROCCO 
Feotherweight ot 
$250 


MEL-O BRIAR 
Fomous Pipe: ot 


AT FINE STORES—EVERY WHERE 


»MARXMAN> 


| Street, New York City 
| WORLD’S LOWEST BRicED 


ADDING MACHINE “ 


ONLY sgs0 
TOTAL cost 


CHLCULATOR MACHINE COMPANY (Mfrs.) 


DEPT. 449 P. 0. BOX 1118 CHICAGO, ILLINOIS 


Buy Wer Savings Bonds and Stamps regularly. 


Build It At Home... From SCRAP! 
THE WORLD'S SMALLEST 
5-CYLINDER AIRPLANE ENGINE! 
5” Bore and .600” Stroke 


You gan be the proud owner of thls amazing Sierinder, & 
eof fa big brother. 


Soy pale go aay ot wish Yo 
COMPLETE SET OF BLUEPRINTS AND INSTRUCTIONS are 
fand easy 10 follow. 
A,COURSE.IN MACHINIST. TRAINING 
AND’ A'PASCINATING 


eck OF money “Orde 


MORTON AIRCRAFT CORP., Dept. 2-E 
3227 HARNEY STREET 


2. NEBRASKA 


é BUILD YOUR OWN MACHINE TOOLS! 


\_ Blueprints $1.00 - Catalog FREE 


Lewis Mu 
bern 


There’s no finer way than the American 
way. Let's keep it that way. Buy War 
Savings Bonds and Stamps regularly. 


(\ HOLD-E-ZEE 
AUTOMATIC GRIP 
SCREWDRIVERS 


YOU'RE A SUCCESS AS SANTA 
— WHEN YOU GIVE THIS 
GIFT OF YEAR-’ROUND 

PLEASURE! 


Ppa 


=the popular, plan-packed 
homecrafters’ magazine — 


A whole year’s subscription 
- -« Six big issues . . . every 
issue a welcome reminder 
of your thoughtfulness! 


Practical Projects — Set ot 
ine 


‘Containing most for yours! 
ects from Delta= 


mail today! 


Deltacraft Publications, THE DELTA MANUFACTURING CO. 
683N E. Vienna Ave., Milwaukee 1, Wisconsin 


Please send the material checked below. Check or money 
order for Afull amount) is enclosed. 


m — whole year’s subscription. 5 
= & Operating Manvals rr 
= 9 Chissited Design, Books H 
‘C" Combination of "A" and “bi Fy 
=E'Msouals and 9 Project Books EY 
TSet'of 5 books. rf 
My name is 4 = 

Address 
City. (—) State 
Send books to (name) 

Address 


City. 


(.) State. 
ebarate sheet for additional orders, 


soo 
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PRECISIO DE * RUST-RESISTANT 


BLADES 


. the really deserving gift for men who are “finishing 
sa “quickie” for the production e 
shave in a fox-hole, or one “on-th 
run” for a war worker—PROFESSIONAL shaves are more 
refreshing . . . more satisfying. For a better blade in every 
way—smoother, cleaner, luxury shaves at ordinary prices 
Tey PROFESSIONAL Blades. 


BEER 


Fast Becoming AMERICAS NEW FAVORITE 


@Q BLATZ BREWING CO.. MILWAUKEE, WIS, 
IN OUR 941m YEAR 
258 Buy War Savings Bonds and Stamps reqvlorty POPULAR SCIENCE 


“Better hole up—a guy just got 
my uncle with a 30-. 30 Matlin!” | 


AF OF THE JOR TAT ca BE owe ing new jobs that & [a WAR VETERAN 
BETTER AND FASTER | > wer Tagg ll =~ WITH A D:STINGUISHED 
wm MOTO-TOOLS 


hhow they make otherwise 


TOOLS WAVE ALL TH! 


Tomorro 


Available now 
Snortly f 


be 


BELL 


Woterproot, shockproe!, anti-magnetie, radium 
dial ond hands, unbreakable crystal, procision 
tested, sweep second hand. 


1 feel, ‘soinlens soot Bock $39.75 
17 towels, oh week $42.50 
cone $59.75 


Prices Include All Federal Excise Taxes 


Postage Prewald, Mail Orders Promptly Filled 
Write for Free Illustrated Booklet "ML 


BELL WATCH COMPANY 


Time nd Lite Bldg, Rockefeller Center, New York 20, N.Y. 


OVER 9 


Mii 
SOLD To THe egoN YARDS 


HE GOVERNMENT 


racial battlecondltions 
ree exceeded Government 
nd scans 

< jater and per 


‘Army Twill hos 
i i It 
specifications. It 
resists tearing, 
fe fast to sun, water ond For, 
‘Sonforized Shrunk", i 
will be able 
ds its lines. You will be ab 
fobrie in 0 wide 


Its dyes a 
spiration. 
smartly, hol 
to get this outstanding 


in post 
voriety of colors in Pé . 
Tag. Demand it ofter Victory 


*Residual Shri 


REEVES BROTHERS, inc. ea 


54 Worth Street, New York 13, N.Y. 


iakage less than 19% 
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NEW PHOTO CATALOG 
AND BUYING GUIDE 


Send for Wards free Catalog, and shop 
the time and money-saving way—by mai, 
Wards feature nationally known equip- 
ment, all sold for cash or on convenient 
monthly payments, Write to nearest Ward 
Mail Order House for catalog. 


MONTGOMERY WARD 
Dept. PSD 


Chicago Albany Baltimore Denver Ft, Worth 
Kansas City Oakland Portland, Ore. St. Paul 
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HANDKERCHIEF TEST 


@._! 


PROVES VITAL ZONE SPOTLESS 
AND FREE FROM “G00"—no matter 
how often you smoke it! 


MILANO 


THINGS TO 


STANLEY TOOLS 


WORKSHOP 2124 Ete 


AUTOMATIC RETOOTHER *°S.%2°] 


Makes New Profits 
Cuts new teeth in 50 secon 
Jae tooth 4 to 

s. Old teeth fall 
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SEE HOW Graf Fini 
ELIMINATES “RUN-IN” 


* SEE wi by Burd “Graf-Flox” Piston Rings 
are se ‘icating, quicker seating. Inde- 
pendent sets laboratory photos, abov 
prove Burd electric furnace iron scientifi- 
cally assures uniform distribution of 
ural graphite . . . that abrasive grinding 
particles are eliminated and deeply pen 
trating colloidal graphite applied. That 
why you can drive a Burd “Graf-Flox” Pis 
ton Ring equipped car or truck right from 
the shop under full load and speed 

why they do not score, seize, scuff or sti 
in grooves... . why they add miles of life 
to your motor. Send in the coupon today 
and get your free copies of the Burd “ 
Flox” Handy Handbook and Car Economy 
Record Book. 


nginected by PRRKER 


Fluid Power, the modern way to get things 
done, is carried wherever you want itto go 
through tubes, and controlled by valves. 

You think of Fluid Power as a three- 
link chain; Source—Circuit—Utilization. 

The key link is the Circuit—straight line, 
around corners, into tight places, under 
direct or remote control. That Aey link is 
vital, for the successful operation of any 
Fluid Power application depends on it! 

It’s Parker's business to engineer this 
vital link—to design it, build it, install it 
10 build the precision valves and fittings 
that make it function, and the tools to 
handle them, We've been at it for twenty 
years. 

A Parker Fluid Power engineer will 
gladly discuss these interesting ideas with 
you. Write to The Parker Appliance 
Company, 17325 Euclid Avenue, Cleve- 
d 12, Ohio. 

*~ * * 


A. A. F. SURPLUS WAR STOCKS 


Parker has been selected by Metals Reserve Com- 
pagy to market surplus A. A. 
an 


THE 


PARKER 


APPLIANCE COMPANY 
CLEVELAND + LOS ANGELES 


FLUID POWER ENGINEERING 
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Makes light 
Work Out of Tough Sweep 


Steel back of Speed Sweep brushes is the bi 
construction for foster, easier, better swe 
narrower — easier to handle. Tufts of longer, better fibres 
fare more compact — provide “spring end snap’ action. 
Hondle instantly adjustable to height of sweeper —re- 
duces fotigue ond strain. Speed Sweep brushes are built 
to outlost ordinary brushes 3 to 1. 


Brush 


OMPANY 
528 N. 22nd St., Milwaukee 3, Wis. 
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TTT eee «Ne sailor with 
aacenses of the Birwage only 2 sweethearts 


DEPENDABLE 


ACCURATE 1 ‘MY FRIEND FRANK pulled 
221 mut IM Love with this Remington Sportsman 
when the Navy issued me one for skeet shooting in 


1 anti-aircraft training. I tore this picture out of an ad, 
Proved in Action! Fm going to got coe after the ware” 
WATERPROOF»SHOCKPROOF-DUSTPROOF 


17 sewets * 9° 
FED, TAX 4 . ‘ 
INC. e 


dropped a paper. “That's 
my only other sweetheart — 
a Remington autoloading 


24 HOUR DIAL Chrome steel back $52.50 
17 JEWEL yellow gold-filled. Stee! back $57.50 


[for the ideo! CHRISTMAS GIFT} 


SEND MONEY ORDER OR CHECK NOW TO 


™ HOUSE OF WATCHES i 


430 MADISON AVE., NEW YORK 19, N.Y. 


3 “200K, FRANK," said, as an idea hit me, “I gotta 
girl home I hope to marry, too. Sometime after 
our war job is done, the girls can get together and let 
their hair down. We'll fill our pockets with some of 
those long-range Remington Express shells and go 
_ bunting.” “Sold!” said Frank. So now that’s one of 
USE THE our important postwar objectives. 


- Rete 
“MIXER” DISPENSER 


AND BOTTLE wae 
CARBONATION 
stipees f NO NEED TO REMOVE 
BOTTLE CAP—FITS 

ANY STANDARD BOTTLE. 

1 friends, family and party 
gutherings..'mix those drioks 
it double quick umeand keep 

half-hiled bottles “charged 
with carbonation, Best for 


Righballs, soft drinks, ice NEW! Look for these new, easier-to-recognize packages 
ian for two of your old Remington friends when you ask 
your dealer for your share of essential ammunition. 
(Be sure to note, too, the new, simpler_name— 
Remington Express, not Remington Nitro Express.) 


HOLLYWOOD HOME ACCESSORIES, INC. H e 
1505 N. Western Avenue, Los Angeles 27, California | 
Please send me Serv-Rice “Mixer"* Dispenser. Iwill pay | 
postman only 98c plus postage on delivery. 1 understand | 
that if am not satisfied, I may return Serv-Rite in 10 4 ——  — 
days for refund. 
! 
_—— ee, ff 
1 
I 
1 
1 


Address. 


Sportsman, Shur Shot, Express and Nitro Express are 


Ciry____ Zone___State__ 
Keg. U.S. Fat, Of. by Remington Arms Co., Lne. 


I money is enclosed with this coupon we will pay postage. 


1 
1 
1 
1 
1 
1 Name. 
{ 
1 
1 
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the Direction of 


lon YICTORY 


Ya" to 12" 
with one 


the 
SHERRILL 
Waqislie Director 
COMPASS 


Victorious war-fare de- 
mands accurate direction- 
finding instruments. While 
amp soar all Sherrill facilities are 

now devoted to the Armed 
Services, at war's ends, 
look for a complete, low: 
cost line of precision Sher- 

Il Magnetic Director: 


AVIATION 


COMPASSES 
TOMORROW! 


With Bruno No. 101 


NOW AVAILABLE FOR 
HOME USERS! A. single 
Bruno Hole Cutter does the 
work of many fixed-radius 
tools, from 34” to 114". 
‘Two Bruno Hole Cutters 
sive a cutting range of 4” 
to 244". Both cut steel, 
sheet metal, plastics, wood, 
hard rubber, fibre and other 
materials. 

Bruno No. 100 has 14 
straight shank. Also fur 
ished as 100-B, with bie 
stock for, braces. Cutting 
range 36" to 114". Both 
$2.95. Model No. 101 has 
34” straight shank (No, 
101-B optional, with square 
bit stock) and priced at 
$4.95. Cutting range 1” to 
244". NOTE: MONEY- 
BACK GUARANTEE! 

, Beverly Hills 
fornia 


PLANNING THAT TRIP? 


#.Ate you. too, taking an auto trip after 
the improved HULL AUTO. COMPASS 1 
Your ide. Te will be available at Your 


HULL MFG. CO., P.O. Box 246-E12, Warren, 0. 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept 48-5, e46N, Michiganaves, Chicago 11, 


Taal 


Tapes the Axis! 


ing th 
for sub 


ine Tools, Beverly Hills, Californi 
e Find Money Order For Tools Checked Below. 


| CMe, 1002.95 No, 100-8, $0 Shenk $2.95 
; o 50 Shook 94.95 
Please Send 


—" rerndate 20, Michigan 
POPULAR SCIENCE 
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UNIVERSAL 
STROBOSCOPE 


This hondy phonograph tumtable speed indicator, 
complete with Inetuctive folder, fe now avelles 
gras to 

yh theie focal dealers ond’ jobbers. At 
recorder oid the Gnieral Ssbescepe wil mit 
in'mointaining pre-wor quality of rec 
reproducing eavipment in true pitch ond Tempe. 
Universal Microphone Co., pioneer manutocturers 
ff microphones. end. home record 
well ot Profesti 
tment, tokes thie mecne of rendering service 70 


ment. After victory, 
‘gain stock the many ‘new Universal recording 
you have bean waiting for 


‘compon 


UNIVERSAL 


MICROPHONE CO. 


INGLEWOOD, CALIFORNIA 


in every battle. doing 
vital jobs unfailingly 


Sec itGur stan BATTERY tee 

R a 

SS cura 
EUTOR. Ay. 


BRIGHT STAR BATTERY 


How fo use 
Grinding Wheels 


ATE secret of using a grind~ 
ing wheel successfully is to 
select one that is of the right grit 
and grade for the work to be 
done, and then to operate it at 
the ‘proper speed. Although, 
where maximum efficiency is re- 
quired, such as in production 
work, it may be desirable to use 
a wheel designed for the par- 
ticular job, it is not necessary to 
have a large assortment of wheels 
for all-purpose grinding such as 
that encountered in the average 
home workshop, garage, repair 
shop and on the farm, 


Wheels made from Carborundum 
Brand Silicon Carbide are adapt- 
ed particularly to the grinding of 
brass, aluminum, cast iron, 
bronze and other metals of low 
tensile strength. Wheels made of 
Aloxite Brand Aluminum Oxide 
are used for grinding all kinds of 
tools, steels, metals and ma- 
terials of high tensile strength. 
Sold by hardware dealers every- 
where. 


To get full information on the 
use of grinding wheels in your 
workshop, write for your free 
copy of “Short Cuts to Better 
Work for the Home Craftsman.” 
The Carborundum Company, 
Niagara Falls, N. Y. 


ss 
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THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 
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You have enjoyed such good service and 
long life from your AC Fuel Pump because 
of the quality that is built in, from di 
pump. 

You will continve that performance and 
quality if you insist on an AC when you 
need a new, or a rebuilt, fuel pump. 


to finishe 


BUY WAR BONDS = BRING VICTORY QUICKER 
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Buy War Savings Bonds and Stamps regularly. 


PATTERN 


SERVICE 


FULL SIZE PATTERNS for making furniture; household 
equipment, cabinets, toys are now. ie through 
Klas, They work like templates fa airplane construction 
to save time and insure accurate workmanship. 


No. 44 SAWHORSE TOOL CHEST 


‘When you have a job 
to do around the house 


you can save many 
‘Steps with ‘this “one- 
iece le work: 


and qui 
tins pattees. Price 33€ 


No, 52 
COFFEE TABLE 


‘You know someone who'll 
ed with this 

ray comes 
OM the seand ‘folds up. 
You can make ic in a few 
hours with ap Atlas pat- 
tern. Price 25¢. 


Qeder patterns by ou inclosing exact cash, 
or money order. (cludes mailing cost 
Pattern envelopes show many other useful pacteras 


available at low cost. 
ATLAS ,PRESS T RN DEPT. 


350 Cuts 
a Minute . 


OTTAWA TRACTOR SAW 


‘ i 
OTTAWA MFG. CO.,0.1201 Forest Ave., Ottawa, Kansas —~ 


‘SHIP 


MODELS 
ILLUSTRATED 


with a guide to 
modeling 


Marine Move Co. oer. os dew vane tire 
POPULAR SCIENCE 


Piper Mustrateds 3 
Yonoy Dumont $10 a 


In your PLAN for living—remember 

that a ration of pleasure is every man’s due. 

Among the greatest felicities is the en- 

joyment of smoking a VanRoy—the pipe with 
a noble heritage of distinguished quality 


VAN ROY COMPANY, INC. 
EMPIRE STATE BLOG, NEW YORK 1 preference of discriminating pipe smokers. 


VanRoy Pipe Fam’ ‘A 350 ¢ BARD 5.00 + COURIER 7.50 » DUMONT 10.00 a 
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HEARING AID 


with New “Look of Youth” 


Brings New Poise, Confidence 
to Hard of Hearing 


NEW ZENITH RADIONIC 
with Neutral-Color Earphone and Cord 


Described in FREE Booklet! Mail coupon below today 
for your copy. Tells how thousands of hard-of-hearing 
now feel casual and.at ease with Zenith’s smartly 
sryled plastic earphone and cord which complements 
any complexion, Contains valuable information for 
all hard-ofhearing. 


540 Complete, Ready to Wear 
Model A-2-A 

FREE BOOKLET tells how Ze 

combines its leadership in "Rad 

nies Excasicely” with precision 

mast production to bring you at 

£40 an even finer hearing aid than 


be model. Also describes many other 


Zenith advantages, Send coupon 


below ar once! 


Also oraiteble — New Bone Conduction and Bone-Atr 


Zentiis for the fee wiose. phys Sccommend 
these types. uch only $16 more, complete. 
[BY THE MAKERS OF 


PASTE ON PENNY POSTCARD AND MAIL: 

Zenith Radio Corporation, Dept. PS-11 

P. 0. Box 6940A, Chicago I, Illinois 

Please sead me your Free booklet about Radionic 
fearing. 


Buy Wer Savings Bonds and Stamps regulorly. 


WAND SS 


Fool of 100/ Uses 


The original, fit- 
your-hand tool 
—today’s finest. 
Does precision 


work on any 
metal, alloy, 
plastic, wood, 
is horn, bone, 


A WHOLE TOOLSHOP IN ONE HAND 


The sky’s the limit with the Handee. Its useful- 
ness is as extensive as the number of quick-and- 
easy-to-change accessories you own—there are 
more than 300 in the Chicago line to grind, drill, 
polish, cut, rout, carve, engrave, sand, saw, etc. 


Because it’s perfectly balanced and weighs only 
12 ounces the Handee is the “non-fatiguing” tool. 
Operates on AC or DC current at 25,000 r.p.m. 


With 7 Accessori 


oh spits teeta 
"2 CHICAGO WHECL & MFC. CO. 


1101 W. Monroe St., Dept. P.0., Chicago 7, 1M. 


WRITE FOR 
Toot DATA 
SMEeTs 


WILLIAMS 


‘A Complete Line 1” and 12” 

PRECISION 
eee coe 
irae cs Yo tao 
igib0W acne, C0. 


BROWN DUCKS 
Give Extra Protection! 


fj) © You'll find these new-style 11 oz. heavy 
Brown Duck Carhartts, with coats to match, 
the ideal work garment for those extra tough 


jobs. Structural iron and steel! 
work 
elect 
handlers, truck drivers and host 


of others swear by their exclusive, 
extra protection, water repellent 
features. 


longer wear, real work comfort— 
Wom ean EA wp yo 

ese (eee 
ia eh Won ca 
charges prepaid. 


WORK CAPS 
in materials to 
match. Wash- 
able, comfort- 


=) 


UNION MADE WORK CLOTHES 
50 Years a Friend to Organized Labor 


; 


20 GENUINE PRE-WAR 


PIPE CLEANERS 


BETTER Tool Chests 


lbeceos, pouches, te. Pipe cleaners and guide 
‘pettcard with your name and 


LANE TOBACCO, LTD., 
DECEMBER, 1944 


156 E. 42nd ST., NEW YORK 


All you have t 


do is sign and mail the coupor 
You'll receive, without any expense whatsoever 
1—An accurate metal protractor, clearly 
marked, with angles reading in both directi 
and the straight side scaled in inches. Indi 
pensible for the home craftsman, 
2.—The 40-page, pocket size Smooth-On 
nd-book, showing how to make dozens of 


home repairs with Smooth-On Iron 
170, diagrams. Clear, concise direc- 
tions. Conveniently indexed. 
WHAT THE BOOK SHOWS 
This repair handbook shows how you can 


SEAL CRACKS furnace, boiler, stove, water 
| heater, radiators, piping, auto crank and gear 
cases, water jackets, etc... . STOP LEAKS at 
seams, threaded or flanged joints, bolts, rivets, 
etc.... TIGHTEN loose screws, bolts, handles, 
pulis, casters, fixtures, etc. on tools,” utensils, 
furniture WATERPROOF wet cellars, con- 
crete, brick or stone floors, walls, cisterns, troughs, 
tanks, pools, etc. 

Your neighborhood hardware store handles 
Smooth-On Cements. Easy to use. Require no 
heat. Make durable repairs. Get a can of 
Smooth-On today. And be sure to mail the 

coupon before our limited 
supply of protractors is 
gone. 


Jour denier. or if nec- 
Seeary from "us. For 


U you ane uncertain 
-hou to make 


“GOOD PICTURES” 


WRITE TODAY FOR THIS 56 PAGE BOOK 
iT WILL HELP YoU 
SOLVE MANY PROBLEMS 


+ SELECTION OF FILM 
* EXPOSURE 

+ DEVELOPING 

| + ENLARGING 

| er + FLASH PICTURES 

| + FILTERS & COLOR 


ABLE FILTER erat 


ENSATIO! i 
A SENS eT argus 


Comegos ond Optical instruments 


WITH BOX 
OF FILTERS 


: ‘A FULL YEAR'S SUBSCRIPTION 10 
tented filter is the hear CONSTANTING'S Chips & Ghats 
d Smoking. Its 66 

\d absorb moisture, When filter is dis- 
colored, it has done its job. Discard itand 
putin afresh one— costs only ONE CENT 
Enjoy the benefits of Frank Medico 
Pipes, Cigare 1 Cigar Holders. 


GENUINE FILTERS. 
FOR MEDICO 


ae, 
PLASTICS KRAFT SET 2:95 


Giimeer tute TAN EARN POST-WAR PROFITS NOW! 
Heavy Right for LEARN TO MANUFACTURE FABRICATED PLASTIC ITEMS! 
ONE Oe Fe Our sets and 


our instructions open the doors to the 
fe 


er 
You 1 


OR Ee, 
BEAUTIFUL GIFTS W 


package of plastic materials—jigs—in- 
structions go with each set, 

Special introductory offer postpaid—2.95 each set. 
PLASTICS KRAFT SET 
Dept-1 52 Rose Avenue —_Venice, California 

270 Buy Wer Savings Bonds and Stamps regularly. POPULAR SCIENCE 


there’s a Real Story in the basically improved design of the 


Despite its unusually low price, this heavy DURO 16-inch production Metal Cut- 
ting Band Saw has many special features not found in machines costing several 
times as much. It is ideal for cutting tubing, extruded shapes, bar stocks, metal 
sheets, casting gates, plastics, brake linings, hard rubber, slate, fibre and many 
other materials, Can be adjusted to obtain standard wood cutting speeds by a flip 
of a lever. Some of its special features include: Heavy machined cast iron trun- 
nion; special roller blade guides which reduce blade crystallization and lessen 
blade breakage; new design which permits all adjustments to be made from front 
while saw is in operation; New Departure Ball Bearings; machined dove-tailed 
ways with adjustable steel gibs; many other advantages. Metal cutting speeds: 
236 and 596 R.P.M. Wood-cutting speeds: 2360 and 5960 R.P.M. Available on 
priorities only. 


Send for New DURO Catalog 


For full details and prices on the DURO 16” Metal Cutting Band Saw send for latest 
DURO CATALOG using coupon below. Also lists specifications and prices of complete 
line of DURO ‘single and multi-spindle Drill Presses, Circular Saws, Jointers, Routers, 
Shapers, Grinders, Lathes, Scroll Saws, Flexible Shaft Units and Portable Electric Drills, 


=| 


‘THE DURO METAL PRODUCTS COMPANY 


Gentlemen: 
tater DURO, 


DUROT00RS 2 = 


MACHINE TOOL DIVISION 
ALSO MAKERS OF DURO HAND TOOLS 


59° — 69 
twist deills up 


Pays for itself the first week 
wien, vou amino feist WITH THE SUPER oRINDER 


COMPLETE! 


NO MACHINE SHOP 

‘SHOULD BE WITHOUT The SUPER GRINDER. “Just mail your check 
‘SE mnenay order for $2.09. comp ir'addrent—the SUPER, 
‘GRINDER will come to you quickly, postage bald. 


MEEBGCrincing a 


Fred F. Ten Eyck, Distributor MQNEY 
BACK 


GUARANTEE 


OVER 100 10EAS / 
“Practical Design 


for Arc Welding” 


The trend is toward welded 
design. You'll find this book @ 
rect idea stimulator for new 
Order your copy to: 
day. Learn how others rede- 
Signed for faster. lower cost 
are welding. . lodays great. 
fst production tool. deste, Sitpit 


tone faryest Borders of 


ARC WELDERS” 


14 sth hie 
‘New York City 1 


So y f of WEAPONS THAT 
ARE BRINGING Z/ccdo 


Buy War Savings Bonds and Stexps regularly. 


YOU NEED 


BURGESS 
vibro-tool 


‘rade Bg. U5 Pat OF 


Indispensable 
FOR ALL TYPES 
of Craft work 


120 VIBRATING 
STROKES PER 
‘SECOND 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


aoe Fones & TOOL coRP. 
UTICA, N.Y. 


ite 


GILBERT CHEMISTRY SETS 


the kind that make boy chemists famous 


NO. 6 DOUBLE FEATURE, 
DOUBLE FUN LABORATORY 
Big two-door wooden cabinet 
crammed with chemicals and 
apparatus. Over 400 spectacular 
experiments, 


‘ORE boys have won fame and big awards with 
Gilbert Chemistry Sets than any other kind. 


Far more than “toy” sets. Range of chemicals and apparatus based on real 
laboratory technique. Write messages in invisible ink. Make chemical 
weather flag. Hundreds of other spectacular experiments in organic, in- 
organic and electro chemistry. 


cash busine 


‘The Foley Is the ONLY machine 
Gisele i and anda 


no. eanvassing. 
Coupon today. 


ERE are Charles Luther and Raymond 
Leatzaw who won $100.00 for chemical 
research. Mr. Gilbert will award prizes total- 
ling $200.00 to boys doing the most important 
esearch in chemistry in 1945. Write for details. 
Gilbert Hall of Science, 304 Erector Square, 
New Haven, Conn, 


Discover for yourself the bright peace-time uses which 
‘will emerge from the omozing wor-time development of 
Luminescent ond Fluorescent Pigment 

Lyte-Crolt ond its Pioneer Club enobles you to get in on 
the ground floor of @ new industry. WRITE FOR THE LYTE- 
CRAFT BOOKLET giving complete story, pictures ond swager- 
fiont for peace-time uses of Luminescent Pigments, THE 
LYTE.CRAFT KIT contains @ generous supply of pigments and 
instructions for their uses 
SEND FOR YOUR KIT TODAY! 
Price $12.00. Money Bock Guorantee. SEND FOR 


BOOKLET 4f 


FOLEY MANUFACTURING CO. 
9-4 lis 13, M1 


cal 
OF Spe oe 


Buy War Savings Bonds ond Stamps regulerly. 


Saves 
VALUABLE TIME 


“CLOPAY 


WINDOW SHADES! 


*Smart baby. Smart mother, too, for she 
knows that Clopay Window Shades not 
only keep out the sun, but look handsome, 
wear well, cost only '15¢ up. See them at 
Se & 10c, neighborhood and dept. stores 
everywhere. In plain finish only 15¢, in 
‘washable finish only 29¢, for full 36 in. x 6 
fe. size, ready to attach. 


BENJAMIN [S| Riwoor eg 


PELLETS ARE AVAILABLE RUST INHIBITOR 


sscditamraeye.gs | | ep tone tok aptanes, crave 
iieial protectively conted, 


int War Work. WRITE FOR OUR EpaTRATED 
List OF POST WAR MODELS TO 
BENJAMIN AIR RIFLE'CO..""811 Marion St St Louis, (4) Mo. 


WYTEFACE 


STEEL MEASURING 


KEUFFEL & ESSER CO. 


HOBOKEN, WN. J. 


This one 


K624~-XJH-XDG2 


ONSON 


WORLD'S GREATEST LIGHTER 


PRESS. 1S UIT 


RELEASE... TS OUT 


there'd be more RONSONS than ever before under 
Christmas trees, But today, lighters are indispensable 
to our valiant men overseas . . . and their preference is 
RONSON, for topquality andefficient, enduring service, 


And so, our entire output is requisitioned by our 
Government for our Arme overseas. Sorry, but 
no direct individual orders can be filled. When huge 
militory needs are met and civilian production is re: 
sumed, RONSONS will again be available through 
regular retail channels. 


DEPTH GAGE—HEIGHT GAGE—SURFACE GAGE—3 IN ONE 


You Can Finish on Your Own Lathe in Less than 4 Hours 
MOST OF THE MACHINE WORK IS ALREADY DONE 
spgrneten The bases have been milled and finish ground, The handle 
eit is finish turned, knurled and polished. The measuring rods are all 
squared, hardened and ground at the points contacting the work. 
Both the Height and Surface Gage Attachments are completely fin- 
ished, hardened, ground and ready to use, KIT CONTAINS: All 
material (part machined, hardened and ground, as stated above), 
both Height and Surface Gage Attachments, simple drawings and 
complete, easy-to-follow, detailed instructions. 
Mailed strictly on opproval. After three days examination of the kit if 
you do not feel as though this is the biggest tool buy you have ever 
seen return the kit to us and we will return your money instantly. 


ONLY $4.95 2S. ALCO SHOP 
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wasted 


9 INCH 


SOUTH BEND 


Precision 


LATHE 


9 INCH MODEL A 
LATHE FEATURES 


Fine workmanship by experienced 


pindle for smooth, 
quiet operation at high speed: 


Back-geared drive for heavy cut 


Full quick changs 


Thread cutting range—4 to 224 per 
inch, 41 


Precision lead screw for thread cut- 


friction clutch for 
wal and cross feeds. 
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Se tee FOR THE MANUFACTURE 
OF SMALE ACCURATE PARTS IN 
PRODUCTION SHOPS 

- FOR PRECISION OPERATIONS 
IN TOOLROOMS, EXPERIMENTAL 
SHOPS, AND LABORATORIES 


Whether your problem is the quantity production 
of small, accurate parts or the efficient machining of 
small work in the toolroom, experimental shop, or 
laboratory, you will find a lot of possibilities in’ the 
9.inch South Bend Lathes. Modern in design, built 
with the sami s the larger sizes of South Bend 
Lathes, they are fast, accurate, and versatile. Sub: 
tial in capital investment, power consumption, 
floor space, and labor costs have often resulted from 
their installation, 

n to the 9-inch Lathes, we manufactu 
E 4”, and 16” lathes in Quick Change Gear 
and Toolroom types. Also the Series 900 and 

1000 Pre uurret Lathes having 14" and 1” collet 
capacity tiv e for a catalog, stating the 
size and type of lathe you need. 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 38 YEARS «© SOUTH BEND 22. INDIANA 
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ia 


‘yi 


four Chesterfield Santa Claus reminding you 
i] that at Christmastime when you get together 
the best of everything for real enjoyment... the 
cigarette that Satisfies belongs on top. 
The reason is « « « 


CHESTERFIELD'S RIGHT COMBINATION 
WORLD'S BEST TOBACCOS 


Ligur up 


To Help Millions Broaden Th 
Their Opportunity for Post-war Earnings, the ALLIANCE Now 
Offers Its 57 FAMOUS EASY-READING COURSES in Book Form 


OVER 400,000 PEOPLE HAVE SUBSCRIBED 
TO THESE COURSES! 


POPULAR 
EDUCATOR 


OPULAE EDUCATOR 
EDUCATOR 1 1BRARY == 


LIBRARY =e 


son, 
uth 


tok 
ois Y= ity of P 

reetiticersit 
4 No? 


WM 


ottoched 


10 BIG VOLUMES 
5,120 PAGES! 2,437 ILLUSTRATIONS! 


SFHINK OF ITI In your own home now you can receive Take, for example, a subject like PSYCHOLOGY. If you 
mii eniey instruction by eminent educators especi id to attend lectures on this subject in person at a 
st" by The NATIONAL EDUCATIONAL ALLIANCE it would cost you hundreds of dollars—even a 
you three or four dollars, Yet The NATIONAL 
TONAL ALLIANCE brings you a complete sur 


8 lessons, by an eminent e 
ersity—AT A TOTAL COST OI 


nat universities as Harvard, Pittsburgh, Ore: woul 
F, Minnesota, Notre Dame, Princeton, EDUC 
fand dozens of others ... at the miracle rate of about vey of this science, 
Te A LESSON! from Northwestern 
For the first. tim 7 Famous ALLIANCE Courses ai ABOUT 38 CENT: 
ayailable in 10 superb volumes—the Popular Educator 
Library! The higher education you need for your post-w 
future is now yours at amazingly low cost! 


Courses in Mathematics, Languages, Chemistry, Psychology 

4 Shorthand and Typing, Business English, Physics; History 

Think of Studying Courses of Immediate Practical Value Music, Drawing and Design, Radio, and dozens more a 
ACCOUNTAN PSYCHOLOGY, ENGLISH, ete., presented in this great educational library 


for only a few cents each! Ss 


No matter what your present position and ambitions may 
be, the ALLIANCE Courses will bring you help to fit your 
particular needs—practical, positive help tocarry you on to the 
job ahead—to higher earnings and greater accomplishments. 

need you believe the old saying that “there is 
no royal road to knowledge,” for the ALLIANCE has sur- 
veyed and paved the path for you—and has made a higher Copyright by the National Educational Alliance, Inc. 


education available to all at extremely low cost. 


